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NPEANUCJTIOBHE

MarnerutoBuie MectopoaeHus Typras OTKPBITHI HEMHOTHM GoJiee maT-
HajpuaTi Jet wasal. Baaromaps ycmemrHeiM reoJioropasBeoOYHBIM H reodu-
3uueckuM paboTaM, MECTODOXK/IEHHS B OCHOBHOM YK€ H3YUeHHI, a KpylHeil-
uine H3 HuX — Capbaiickoe n CoKo0JOBCKOe—cAaHbl B 3Kcmayatanuio. [Ipo-
MBLIIIJIEHHOe OCBOGHHE TOJABKO 3THX JBYX MECTOPOKAEHHIT IO3BOJIHJIO
[OJIHOCTbIO PeLIHTh Bonpoc obecrneyeHHs xene3Holl pynoit Kpynuefiliux Me-
TaJaaypraveckux 3asofioB lOxuoro Ypana W 3HAyHTeJbHO YBEJAHYHTL (€3
CYIIeCTBEHHOrO H3MEHeHHs TeXHOJIOTHH HX HPOH3BOJHTENbHYI0 MOILHOCTB.

BhisiBientble 3anackl MarHeTHTOBLIX PYZA JaJ€KO HE HCUEPNLIBAIOT BCEX
GoratcTB Reap Typraiickoro nporuba. IlpaBuabHas OpHeHTHPOBKA ChHEMOY-
HBIX M TeoJoropassefodyHbix paGoT B COUeTaHHH C reo(pH3NYeCKHMH Hccne-
J1oBaHHAMH TNo3Boauaa reosoram Cesepo-KazaxcTaHCKOro reosiorHyeckoro
yIpaBienHsd B MOcJeAHHe TOJAbl OTKPHITh H YacTHYHO pasBejaTh HOBLIE
KPYINHBIe MarHeTHTOBblE MECTOPOXK/JeHHs Ha lore H Ha ceBepe [1aBHOro
pyadoro nosica Typras.

Typrajficke MarHeTHTOBBIE MECTOPOKJAEGHHSI IEHHBI He TOJbKO Kak
KpynHeiluue CchlpbeBble OGBEKTEH, OHH NPEACTAB/AIOT HHTEPEC H B TEOPETH-
UeCKOM OTHOWIeHHH. XapakTepHble H NPHCYILHe TOJLKO HM OCOGEHHOCTH
PY/HOH MHHEpaJH3alMi M TeHeTHUecKas CBA3b OPY/EHeHHS C BechMa CBOE-
OGpasHbIMH M MaJIOPacnpOCTPAHEHHBIMH B JIDYTHX JKEJNe30PY/AHBIX NPOBHH-
IHAX METacoOMaTHTAMH [O3BOJIIOT AONOJNHHTE HAIIH NPEACTABJEHHA O Mpo-
leccax pyjmoremesa, 0 XxapakTepe PyJAOHOCHBIX PACTBOPOB H CBA3H OpyjeHe-
HHA C ONpPEIeJIEHHBIM KOMIIEKCOM MarMaTHYeCKHX MOpOojl.

ITo orzenbHBIM — MECTOPOXKAGHHAM HMEIOTCS HHTEPecHble pPaboThl
(T. A. Cokoaor, I. O. Onroes, H. M. Beaswos, H. A. Koueprun, B. K. [Ta-
TyHrH, I'. M. Terepes, H. I'. [Tuynos, H. B. UBanos, H. U. Pyaenxo, B. A.
3asapuukuit, I1. H. Ko63aps, A. E. Bekmyxameros, B. M. Illep6ax u ap.),
B KOTOPHIX Hapsily C reoJioro-CTPYKTYPHOIl XapaKTepPHCTHKON paccMOTpeHbl
BONPOCH PYAICH MHHepaJH3allHH H TeHe3Hca.

Bonpockl ¢TpYKTYpHOro KOHTPOJSI OPYJAEHEHHS H HEKOTOpble TeOXHMH-
uecKHe OCOOEHEOCTH NPONECcCOB PYA006pa3oBaHHsi B PYAHBIX TOJAAX H PYI-
HBIX paioHax Hawau orpaxenue B paborax I1. H. KoGsaps, . II. Tonop-
koBa, H. M. Bessimosa, B. M. lllep6aka, M. A. Kouepruua, . M. Terepe-
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ga, H. T. Iuywosa, A. M. [pMknua u JAp. CTpYKTYPHO-Ie0/I0THYeCcKas
nosuiis MecToposkienuil rora ['iaBHOro pyAHOro mosica OCBelleHa ABTOPOM
B MoHorpaduH.

Onnako B nejaom no Typraio BONPOCHEL NMETPOJOTHH, CBJ3H OpYAeHEHHA
¢ BYJKAHOMJIYTOHHYECKHMH 00pasoBaHHAMH, a Takke MPOIecchl METacoMa-
1034 . 0coBenHocTH QOPMHPOBAHNS MECTOPOKIAEHHH He HALIM OTPAXEeHHs
B neyaTH. Mexiy TeM HaKONHBIIHIACH (AKTHYECKHH MaTepHas NO3BOJAET
OCBETHTH BCE 311 BOMPOCHl H NPOBECTH B H3BECTHOH Mepe COMOCTaBJAEHHE
¢ JIPYTHMH pPYAHBIMH TPOBHHIHAMH.

B npepnaraemoit paGore paccMOTpeHbl BOTIPOCHI MarMaTHsMa H Opyae:-,
HeHHs, HO He NMPHBOAATCS ONHCAHHMS OTILeNbHLIX MeCTOPOXIeHHH, MOCKOMBKY
A5 10KHOM YaCTH PYAHOTO Mosica 3TO C/lelaHo aBTOPOM pawee, a 1o ceBep-
HOI — UMEIGTCH B OT/IeNMbHLIX CTaTbiX.

B mpolecce NOArOTOBKH paboThl aBTOP NMOJAB30BA/CH COBETAMH akajne-
aika B, C. CoGonesa, uneroB-koppecnongentos AH CCCP IO. A. Kyahe-
nosa u B. A. Kysnenoea. Oco6enHo MHOro TMOJE3HBIX COBETOB Oul0 1aHo
[pH NPOCMOTPE PYKOMHCH PEJIaKTOPOM JOKTOPOM reoJi.-MHUHEpaJ. HayK npo-
¢deccopom I'. A, CoxoslOBBEIM.

Ilpu niosieBBIX HCCIEA0BAHAAX MOCTOAHHAS TTOMOLLL H cojeficrBHe B pa-
GoTe aBTOPY OKa3bIBAJHCH CO CTOPOHBI pykosonuteseil Cenepo-Kasaxcrau-
ckoro rteogorrueckoro ynpapienns A. C. Casnumbaesa, . M. Terepena,
i A. I1. Tiopusa u reosoros skcmemuuuit H. T [uynosa, H. C. HdyauHoi,
B. H. Aradouosa, B. K. [Tarynnna, C. . Kannayposa.

B TexuuyeckoM 0(opMJIeHHH pabOTH OOJBIIYIO' MOMOLLb OKa3afi CO-
Tpyauukn MHCTHTYTa IE0JIOTHH U TeOpH3NKN CO AH CCCP M. Il. Moru-
nesa, A. A. Bamenosa, E. A. BacunseBa u . A. JlecHosa.

BeeM HasBAHHBIM TOBapHIIaM aBTOp BhIpazaer TNIyOOKYIO daaronap-
HOCTb.



IF'maBa I

CTPYKTYPHO-TEOJIOTHYECKAS MO3ULLUA
FJTABHOTO JKEJIE3OPYIOHOIO NMOSCA TYPrAg

XAPAKTEPUCTHKA OCHOBHbIX CTPYKTYPHBIX 30H

Typraiickuit nporn6 pacmonoxeH B 06/1aCTH COUJIEHEHUS JBYX pasuo-
BO3PACTHBIX CKJaAYaThIX ccopymeHHH—Ypana w Kasaxcrana. Bocrounas
IpaHHla ero ¢ Kas3aXCTAaHCKHM CKjlajyaThiM obpaMieHueM NPUMEPHO COB-
najxaer ¢ MepuauoHanbHeIM TeuenueM p. HMmmwm [32, 33], x samany or ko-
TOPOH NOpOAbl (yHIaMeHTa Pe3Ko MNOrpYXKaioTcs MO JHHHAM TYOHHHBIX
pasnomoB. I'pannia mnporuGa c BOCTOYHBIM CKJAOHOM YpaJja Heuerkas,
CK/ajuaToe OCHOBaHHe 3/ech NOCTENEHHO MMOrpyxaeTcs B 00JacTh COGCT-
BeHHO mporHGa. BouapinHeTBOM HccnenoBaTesell 9Ta rpaHuIa NPOBOLUTCS
mo JIXKeTHrapHuECKOMY pasioMy (pHc. 1), MOCKOJABKY K BOCTOKY OT HEro
Hameyaercsi JOBOJIBHO pe3koe norpy:kenue nopoa ¢dyuiamenta. B. A. By-
raiiio 0GOCHOBBIBAET BO3MOMKHOCThL NPOBEIEHHs] TPAHHIB MekK1Y 3aypasb-
eM 1 Typraiickum nporn6om sanaguee — 1o Juauu YensnGuuckoro ruayGuu-
HOro pasqoma.

B cospemennom npeacraiennn Typraiickuii nporu6 paccmaTpusaercs
KaK 3MHnajeo3oickas naarGopMeHHast CTPYKTypa ¢ BechbMa HeOJHOPOHOf
MOBEPXHOCTBIO CKJIAAUaTOro (hyHIaMeHTa, OCJAOKHEHHAsi cepHell T/TyOHHHBIX
pasnomoB. Crpoenne ¢yHaaMeHTa mnporuda acHMMETPHUYHOE: BOCTOUHBII
Gopt ero GoJee Kpyroil, 3anajaubiii Gosee moJoruii. OceBas 30Ha cMeliena
B BOCTOYHOM HalpapB/eHHH, NMPHYeM MakKCHMajabHOe MOTrpyIKeHHe CK/aanua-
TBIX CTPYKTYp (mo 1500 M) oTMeyaercss B I0r0-BOCTOUHOH UYacTH periona.

B reonoruteckom orHomenun s Typrasi B IeIOM H B 0COOEHHOCTH
AJs TJIoLaleH, rje pasMelleHbl SHIOreHHbIe YKeae3opy/Hble MeCTOPOK/e-
HHf, XapaKTepHO LIHPOKOE Pa3BHTHE Me30KaHHO30HCKHX TMOYTH TOPH30H-
TaJbHO 3ajeraiiux o0pa3oBaHMil, MOLIHbIE TOJIIH KOTOPHIX NMPaKTHUECKH
MIOBCEMECTHO NEePEeKPHIBAIOT Naneo3olickue u 0oJiee [ peBHHE CKaaguaThbie co-
opyxeuus., CrpaTturpadust u TeKTOHHKa mIaT(OpPMeHHOro 4Yexmaa mnporunba
Aeranbno omicanbl A, JI. fAummxeiv, H. K. OseukunwiM, E. I1. Bofinosoii,
L 5. Komeneswim, M. H. Topckum, A. JI. Saunkum, B. M. Muxaitiosbim,
B. I HuxkutuHBIM W JApYyruMu.

leonorus cknaguatoro (yHiamenra HaunGosee TOJHO OCBellleHa B pa-
6orax A. JI. flmmuna, E. A. Masuuoit, I1. C. laakuna, B. A. Byraiino,
M. . TonopkoBa H ApYrux, oTAe/bHble PailoHbl NPoruda oXapakTepH30Ba-
upl I1. A. JlureunsiM, C. A. VmaxuuniM, A. A. Anekceesnim, H. C. EBaenTh-
esuiM, H. T'. ITnynoseim, C. H. Taiic, A. I1. CemsanoBbiM, A. M. 3axapoBbiM,
B. H. Aradoroesm, JI. B. TykMaKkoBbIM.
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Typrafickuit nporu6 nNpeAcTaBlfeTca Kak rereporeitoe CoOpy:KeHue,
CKIaluaTOCTh H OCHOBHbIE HEPTHl TEKTOHMKH KOTOPOTO Ha 3amnaje J0BOJLHO
GAH3KH K YpaJbCKOMY THNY, @ Ha BOCTOKE, Hao60poT, OTUETAHBO npeobia-
7al0T CKJajyaTo-Tab0oBEe CTPYKTYPhl, NMPHCYLIHE, KAaK H3BECTHO, Kazax-
crancKoil roproit o6aacti. B 3TOM niaHe npeicTaBiaser HHTepec NOApas-
nenenne nporrb6a Ha TreOTEKTOHHYECKHE H CTPYKTYpHO-(hanHajbHble 30HBI,
npennoxennsie B. A. Byraitio. On Bblaessier:

1) reOTEKTOHHYECKYIO 30HY YPaJbCKHX TFEPUHHCKHX CTPYKTYpP, BKJIO-
gaiomylo Kapranuuckyio, JLKeThrapuHcKyio, JlenncoBckylo H BHKTOpOB-
CKYIO CTPYKTYpHO-(haunajibHbie 30HBI;

2) reoTeKTOHHUYECKYIO 30HY OCHA0JEHHBIX Ypajbckux TepuuHuL C pe-
aukramn Kasaxcranckux crpykryp. Cioaa Bxoaar Kycranafickas u Ilent-
paabno-Typrafickasi cTPyKTypHO-(QalHaabHble 30HBL;

3) reoTekTOHHYeCKylo 30HY KasaXcTaHCKHX TepUHHCKHX H KaJle10H-
CKHX CTPYKTYp, oxBarthiBaiomyw KaiiGaropckyio H Bocrouno-Typraiickyio
CTPYKTYpHO-(hauHaNbHbIE 30HbBI;

4) reoTeKTOHHYECKYI0 30HY KasaxcTaHCKHX, NPEHMYLIECTBEHHO Kamle-
JIOHCKHX, CTPVKTYP.

Buinenennsie B. A. Byraitio cTpyKrypHO-hanmaibHble 30HBI J10OCTATOU:
HO OBGOCHOBAHLI TEOJOTHUECKHMH H reo(u3uuecKuMi AaHHbIMH. OJHAKO Ha-
3BaHHA, NPeJOKEeHHbe 3THM aBTOPOM /s PasiHYHbIX CTPYKTYpHO-(au-
AMbHBIX 30H, KAaK-TO OCTajJHCh He3aMeueHHbIMH M He NpPHBHJHCh B JIHTE:
parype.

HeckonbKke KHaue Tpaktyercst crpykrypa Typrafickoro nporuba E. A.
Maszunoit [32, 33l. Ona BbieasieT TPH KpyIHbIe CTPYKTYPHBIE 30HBLI — 3a-
naano-Typraiickylo (3aypanbckyio), Llentpaabuo-Typraiickyilo u Bocrod-
wo-Typraiickyio (IIpHKOKUETAaBCKYIO), Kaz/las M3 KOTOPBIX pasauuaercs 1o
CTPOEHHIO, XapaKTepy MarMaTuaMa H MeTa/IoreHHi.

3anagno-Typraiickas (3aypaabCKas) CTPYKTypHasi 30HA pacrlooxke-
Ha B 3ananHoil yactH mporu6a (cm. puc. 1) mexay JlKeTbirapuHCKHM pas-
J0MOM Ha 3amaje (Mo HameMy MHEHHIO, JlaXke HECKOJIbKO 3arnajHee 3TOro
pasnoma) u Llenrpanbro-Typraickum — Ha BOCTOKE. B menom crpykTtypa
npejcTaBaser coGoil MOrpyKeHHylo B IporuG BOCTOYHYIO KPaeByio 30iy rep-
IIHHCKOrO CKJajuyaToro mnosca ypasaa. KpynHbie pas/joMHble CTPYKTYPbL MPO-
CIEKHBAIOTCA 3/ech HA GOJLIIHE PACCTOSHHS M MMEIOT NMoA06HO CKaajayaTo-
CTH ceBep-ceBepo-BOCTOYHOE TPOCTHPaHHE, HECKOJBKO YXKe OT/HYalolleecs
CT THIOHYHO YPadbCKOro mpocTHpaHus. XapakTepHO MOYTH 3aKOHOMEp-
HOe yepe/loBaHHE CHHKJIHHODHBIX M aHTHKJIHHOPHBIX CTPYKTYD, 00BIYHO pas3-
JleleHHBIX TayOuHHBIME pasnomamu. Ilociennne Xors 0 HMEOT NMpeHMylle:-
cTBeHHO cyOMepHIHOHA/IbHOE TPOCTHPaHHE, HO COYETAoTCs 3/4ech € CyL-
UIHPOTHBIMH Pa32OMaMH, 00YCJAOBJIHBAOMAMH B COBOKYNHOCTH G/I0KOBOE
crpoenne 30HE. ®PyHZamMeHT 31O uacTH npornGa noipasjieasieTcd Ha 1Ba
CTPYKTYPHBIX 3Ta)ka: HHKHHH, CJ0MKEHHbIH J0KeMOPHICKHMH H HHUXKHeraJje-
030/CKHMH 0Gpa30BaHUAMH, HHTEHCHBHO MeTaMOP(H30BaHHBIMH H CMATHIMH
B KpyThie H ONPOKHHYTbie CKJIaJKH, H BEPXHHI, npeacTaBIeHHbIH OTJI0XKe-
HUSIMH CPeIHEr0 M BEpPXHEro maneososi, COGPaHHBIMH B HOpMaJbHble CKId/l-
KH M B Pas/JHuHON CTeNeHH MeTaMop(H30BaHHBIMH.

Puc. 1. Cxema ochoBubix cTpyktyp [asnoro pyasoro nosca Typras H NpHIEraiouinx
K Hemy yuacTkoB (ocHoBa coctasiena E. A. MasuHO#, MecTOPOXJEHHT M TeKTOHH4YECKHE
Hapyllelhs B Npefenax pPyAHbIX Toneir Hanecenst A. M. JIBIMKHHEIM)

! — 3aypansckuit antukauHopuil; 2 — JleHHCOBUKAs aHTHKJIWHAJILHAA doma; § — Kyctanafickuit cCHHKAR-

wopuit: I1/la — BajepbsiHOBCKAR CHHKIHHAJbHAS 30Ha, /16 — BopoBCKas aHTHKIMHAAbHAN soHa; 4—
LlenTpanbno-Typrafickasi MepeXOAHAs 30HA C HAJNOXMEHHLIM MO3JHETePUHHCKHM H KHMMEPHACKHM mar-
sMaTHaMOoM; 5 — IIpHKOKYETaBCKAad CTPYKTYPHAs 30ma; 6 — @ — rAyGHHHBIE DPA3NOME, pa3jediioUlHe

CTPYKTYpHLle 30HB, 6 — TrAYGHHHbie PA3JOMLI BHYTPH CTPYKTYPHLIX 30H, 8 — TNpeinojaraeMble JoKab-
Hule H2PVIIEHHN, 7—HHTpY3uBbl CapOaii-COKONOBCKOro KOMMJEKCa, 8=—IKele30pyiHble MEeCTOPOMeHHS.
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TeKkTOHHUCCKOE Pa3BHTHE 3aypaJbCKoil CTPYKTYPHOH 30HBI He Bcer/ia
COOTBETCTBYET pa3BHTHIO coOCTBeHHO ¥Ypana. ITO Bbipaxaercs B TOM, HTO
oTjleJibHbIE TEKI0HO-MarMaTHUeCcKHe 3Talbl NOTPYsKeHHOH YacTH He COoBMa-
7lal0T C BHYTPEHHHMH 30HaMu ¥YpaJa, OHH IPOSIBJSIIOTCS ¢ HEKOTOPBIM 3a-
nozganueM. IIponcxogut Kak Obl nepeMelleHdHe ¢ 3alajla Ha BOCTOK TEKTO-
Ho-MarMatHueckoil pesireqpHocTH. Taxk, «ecau Ha YpaJge KpynHas ckJjaanua-
TocTh (PHKCHpYeTCsl Ha Tpalliile BePXHero NeBOHa M HHKHero KapOoHa, TO
B npejenax 3aypanbcKoil 30HBI OHA MPOSIBISETCsI B CPeJIHEM BH3e, KOrja
B CBSI3M ¢ 3aJICIKEHMeM cpefiHe-BepXHenaJseo30icKux mporuboB H ILEHTPaIb-
HEBIX TOAHSATHII PCHCXOAHT 3HAUHTE/IbHOE H3MeHenue OOIIEro CTPYKTYPHOro
miana» [33]. Crnemupuueckoe pa3BHTHe 3aypaibCKOH CTPYKTYPHOI 30HBI -
ocofeHHO TopUepKHBaeTcss Xapakrepom marmarusma. [llupoko mpeicrasien-
Has B 3TOH 30HE Cpe/HeNajeo3ofickas aHIe3UTO-IHOPHTOBAS CepHfA, C KO-
TOpPOIl eHeTHUECKH CRS3LIBAETCS JKEeIe300pyIeHeHHe, He HMEeT AHAJOros BO
BUYTPEHHHX UacTAX ¥PajdbCKOro MOABMKHOro mosca. Molluble H3IHSHISA
aLIe3nTo-0a3aJbTOBLIX JaB CBSI3AHBI 3]€Ch C HO3JHHMH H KOHEYHbIMH 3Ta-
NaMH Pa3BHTHA TeOCHHK/IMHAJN, a (POPMUPOBaHHE HHTPY3HH IPOXOHIO yiKe
B yCNOBHSIX 3aBepLIEHHs TepIHHCKOH CK/Iaguatoctu, xoraa paiion Typ-
ras mpejcTan/syi cofoll 3HAYUMTENBHO KOHCONHAMPOBAHHYIO CTPYKTYPY.

B 3aypaanckcit crpykrypuoit sone E. A. Masuna Beiienser 3aypanb-
ckuil antukaknoprit 1 Kycranaiickuii CHHKIHHODHI, TPaHHIa Mex1y KOTO-
peIMEH TIpoxojuT 1o auaun ToGoabckoro riyOHHHOTO pasioma.

3aypanbCKHii aHTHKJAHHODH K HieHTHuen no cyuiectsy Jlxe-
THIPAPHHCKO cTpyKTypHO-Qauunaisuoil sone B. A. Byraiino. Crpykrypa or-
panudena ¢ 3anajga BocTouHO-YpPajJbCKHM CHHKJIHHOPHEM, a C BOCTOKA —
To6oabecKUM TAYOGHHHLIM PAa3JaoMOM. AHTUKJIMHOPHIL CJIOKeH BEepXHenpo-
TepPO3OHCKAMH 1 HHIKHENaJeo30HCKHMH KBapluTaMH, (QHIIMTAMH, Cjania-
Mil, BYJKAHOTEHHLIMH IIOPOJAaM{ M IlleCUaHHKaMH, TPOpBaUHBIMH Da3HOBO3-
PAacTHBIMH HWHTPY3UAMH, CPeiH KOTOPBIX BHIACIAIOTCSH CHJYP-IAEBOHCKHEC
(MapuuHCKHA HHTPY3HBHBI KOMILIEKC), HHKHEKaAMEHHOYTOJIbHBEIE (Kyaes-
YHHCKHII MHTPY3UBHLI KOMILIEKC) M BepXHenaseosofickue (BOCTOUHbLIN Moac
Jlxabuk-Kaparajickoro MHTpy3HBHOTO KoMIJekca). K pasnomam npuypo-
uennl HeGodabline Teda yabTpabasutos. bosmee Mosojbie OTIOKEHHA A
AHTHKJHHODHS He XapakTepHbl. BeposaTHO, B TeUEHHE CPELHETO H 0COBEHHO
BEPXHEro Najeo3os B CBA3H ¢ OOLLef TeH/IeHLHeH NoJHATHA AHTHKIHHODPHI
npejacTaBaa cofoil apeHy 3pO3HOHHOM eATe/NbHOCTH H OCAIKOHAKOIJICHIE
NPOXOAMJIO TOMBKO HA CPABHHTENBHO HeOOJBIIHX YYacTKaxX HaJ0KEHHDLIX
6/10K0BLIX IPOrHHOB.

JleHuCcOBCKAasg aHTHKJAHHAJAbHAS 30Ha npejacrasaser coboi
640K, orpamuuennbit ¢ s3anaxa ToGoJbcKHM, a ¢ BOCTOKAa JIMBaHOBCKUM
ray6unnbiMu pasiomamu. B paitome Benkamumckoro pyaoro mojs (cM.
puc. 1) pasioMsl CaHBAIOTCA M 30HA BHKJAMHHBaercd. E. A. Masuna u jp.
l32, 33] paccmaTpuBalOT 3Ty CTPYKTYPY Kak cocrasuylo uacte Kycranaii-
cKOro cHHKAHHOpHs, O HAKO € 3THM TPY/HO COIJIACHTLCH, TAK KAk MOPOJLH,
cjaraoniie CHHKJIMHOPHH W JAHHYIO CTPYKTYDPY, DPe3KO pasjanuaiTed 1o
cocraBy W Bo3pacrty. JleHHCOBCKaa aHTHKJ/MHAJIbHAS 30HA B CPEIHE- H BEPX-
HeNaJeon30HcKoe BpeMs, NO-BHAHMOMY, siBJsaack Gosee cTaOHJBHON C OT-
HOCHTE/bHO YCTONYHUBLIM TEKTOHHUCCKHM PEXKHMOM, TOI/la KaK 3HAUHTEe/b-
Hasi maomans KycTanalickoro CHHKJIMHODHSI B HHXKHeKapOOHOBOe BpeMs
HCNBITHIBANIA MHTEHCHBHbIE MOTPYZKEHHWS, CONPOBOKLABIIHECT BYJIKAHHUE-
CKOHl J1eAaTeJbHOCThI0. Pasznuunbifl  XapakTep TEKTOHHYECKHX IBHKEHHH
B 3THX CTPYKTYpaxX, €CTECTBEHHO, HalleJ OTPakeHHe M B OCOGEHHOCTSX
reoJIOrHYECKOro CTpoennst. PaccMaTpuBaeMasi aHTHKJMHAJbHAS 30HA CIO-
JKE€H4 B sijipe IPANTONUTOBBIMH CJAAHIAMH JITAHJ0BEPH — HHKHETO BEHJIOKA,
a Ha KPLIIbAX — AHa0a30-COHIHTOBOH TOJLLEll BeH/I0Ka-Jy110Ba H TeppH-




TEHHBIMH OTJIOKEHHAMH CpPeJHero jaeBona. Bce 3TH MOpojabl cexkyTes HHT-
pysHBaMu runepOasuToB, LENOYKa KOTOPLIX I[POCJENKHUBAETCH BAOAb To-
60JbCKOTO rayOUHHOTO pasjoMa.

K sanany or [leHncoBCKO# aHTHK/IHHAILHON 30HBI DACMOJOMKeHa CPAB-
HHTeNbHO HeboJbliast O/M0K-CHHKJIHHA/IbHAS CTPYKTypa, U3BecTHasi B JHTe-
parype noa HasBaHueM AJNEKCAaHAPOBCKOH CHHKJAMHAJAbLHOM
30 Hbl. C/102KeHa OHA 0CaJ0YHO-BYJKAHOTEHHBIMH MOPOJAMH BH3e-HAMIOpa,
COOpaHHBIMH B NPOCTBIE CKJAAJKH CEBEp-CeBepPO-BOCTOUHONO NPOCTHP AHKS.
K sapy onnoit u3 antukannaneii npuypouen pax nHeGOMbIINX HHTPY3HBHLIX
Ten Cap6ait-CoKo/I0BCKOro KoMMaexcea.

Kycramajickuit cunkaunnopui paccMaTpHBAETCs KaK BOCTOY-
Hast OKpanna Hambojiee OTYETAUBO NPOABHUBIINXCSH YPAJbCKHX CTPYKTYP.
B autepatype sta cTpykTypa onuchiBaeTcsi moj pasiHYHbIMH HA3BAHHAMI:
Banepbsnosckas cunkaunaan (I1. C. Tankun), BukropoBckas CTPYKTYPHO-
(paunasnbuas soma (B. A. Byraiino) u 3anaano-Typraiickuii CHHKJIHHODHH
(M. K. Topckuit).

E. A. Masnra ornocur Kycranajickuil CHHKIHHOPHIT K CTPYKTYpaM cob-
crBedto Typraiickoro mporuba, Torga Kak Bce JApyrHe CTPYKTYpbI, pacro-
JIOJKEHHBI2 3anajikee, 10 ee MHEHHIO, COCTABJSAIT YpajbCcKoe obOpam/eHie.
B. A. Byraiino, kak yxe ormeuasoch, NpoBOIHT rpamuny Memxay Typraii-
CKHM mporuboM u 3aypanbeM 3HaUHTe/IbHO 3amnagHee, no JuHuu YensOui-
CKOro paaJjoma.

Kycranaiickuii cMHKIHHOPHIA pacnosaraercss Mekay 3aypadbcKuM aH-
THKAHHOpHeM ¥ Llentpaabno-Typraiickoii crpykrypHoit 3oH0i (cm. puc. 1),
orpanu4uBasce ¢ sanajaa To6onbcko-JIHBaHOBCKHM, a ¢ BocToKa Llentpans-
Ho-Typrafickum rayOHHHBIMH pasioMaMi. B CTPOeHMH CHHKJIMHODHA TNpH-
HHUMAKT YJacTHE NOPOJABI TPeX CTPYKTYPHLIX SPYCOB: OPAOBHKCKO-HHAKHE-
JE€BOHCKOTO, CcpeHe/[eBOHCKOrO-HHKHeBH3eICKOro U cpejiHeBH3eHCKOro-Bepx-
HEKaMeHHOYTOIEHGTO,

XapakiepHoii 0COGEHHOCTHIO CHHKJIMHODHS — SIBJASIETCSL TETePOreHHOCTD
€ro CTpoeHHsl, Bbipaykaloulascs B TOM, YTO, OVAyYM Pas3bHT HA OTe]bHbIE
0J10KH, OH TIpeJcTaBaseT coGoll MO3aHKY PasHOBO3PACTHLIX CKJaanvaTbix 00-
pasoBaHHii, conpuKacalouXcs MeX1y cofoil Mo CHCTeMe PasiHuHO OpHeH-
THPOBAHHBIX pazanoMoB. CTPYKTYpa CHHKAMHOPHS 3HAYHTENLHO OCJAOKHEHA
MPHITOJIHATOCTLIO M ONYLIEHHOCTBIO OTAeJbHBIX OJ0KOB. B menoM, onmaxo,
B €ro CTPOEHHM ONpeJIeNeHHO HaMeyaeTcsl acHMMETPHYHOCTh, O6ycaoBjeH-
Hasi NPHYPOYEIHOCTBIO GoJIee MOJOABIX OTJIOMKEHHil K 3anagHoMy KpsLIY.
B oraenvnbix HakGosee NPHNOAHATHX G0KaX BLICTYNAIOT OTJIOKEHHs HHIK-
HEro naJieosos, TOrjla Kak samajaHasi Haubosee NOrpPY:KeHHAs] YacThL CHH-
KAHHOPHA NpeICTaB/IeHa BH3€-HAMIOPCKHMH H BEPXHENAaaen30ilcKuMu oG-
pasoBaHusIMH,

B cocrase cunkannopus E. A. Masuuoil BuIAEAIOTCA 10 CYILECTBY jBE
KpynHble CTPYKTYpH: BadepbsnoBekasi cumkianHadbnasi 3oma u BopoBckas
AHTHKIHHA/LHASl 30HA, MPELCTaBJsOLINe OTle/ibHble GJIOKH, OrpadnyeHHbie
rayOuHEBIME pasnomamiu. B. A. Byraiiio pacematpuBaer st CTPYKTYPbI
KdK caMocTonATe/iblble CTPYKTYPHO-(halya bHble 30HDL.

BanepbsinoBckada CHHKJAHHAABHAA 30HA NPHMEYATEJNbHA
npexKje BCero TeM, UTO K Heil MpuypOUeHBl ECe KPYNHbIe MATHETHTOBHIE Mec-
TOPO€HNA, COCTAB/AONMINEe B COBOKYNHOCTH [aBHBIfl pyambiit mosic Typ-
ras, B CTPYKTYpHOM OTHOLIEHHH 30HA NPEICTABJSETCH B BHE BLITAHYTON
B CyOMepHAHOHAILHOM HAMNPABJIEHHH aCUMMETPHUHON GJOK-CHHKJIMHAJMN,
Kpblibi KOTOpOil 0Opesanbl ToGosibcKo-JIuBanoBekHM H ONAHOBCKHM TJy-
OuHHBIME pasnomamu (cM. puc. 1). Mnaue roBopsi, sTo KPYIHBIH TJIbI00BLIHA
nporud, copMupOBaBIINIICSH B pe3ysabTaTe MJIHTENLHOTO ONMYCKAHHS HIKHE-
Naneo30fCKHX CKaaauaThX Toall. OCOOEHHO 3HAUNTEJNLHBIM GbIIO Nporuba-



HHe B HHKHEKap6oHoBoe BpeMsa. OHO COMPOBOMKAAJIOCH HHTEHCHBHOH BY.JI-
KaHHYECKOH JesiTe/JbHOCTbIO H O6pasoBaHHeM CyOMepHAHOHAJbHLIX M Cy6-
IIHPOTHBIX PA3JIOMOB, CNOCOGCTBYIOLIHX, B CBOIO OY€pPedb, MNOABJCHHIO
O/10koBbix cTpykTyp. Ilocmennne pearHpoBaiim Ha TEKTOHHUECKHe HAmps-
7KEHHsI KAK HEKOTOpBIE CaMOCTOSITe/IbHbIE Tesa, BCASACTBHE YEro OonycKaHHe
CTPYKTYPhI ObIJIO HEpaBHOMEPHBIM H HEOJAHHAKOBHIM HAa BCeH MJIONLAIH.
Hapsany ¢ npeoGiagaiomuM nOrpyKeHueM OTHeNbHbIE OJOKH, BEpOSITHO,
HCTBITHIBAJIH BO3JbIMaHHe H yiKe B TO BpPeMsl MOIVIH ObITh OObEKTaMH HH-
TEHCHBHOH 3po3un. K uHCay Takux CTPYKTYp, BO3MOMKHO, OTHOCHTCS KpYII-
Heiii 640Kk (60300 xa), pacnosoxeHHblit BocTounee noc. Mprus u ciaoxen-
HbIH, MO reopU3HYECKHM JaHHBLIM, NOPOAAMH HHXKHero mnajeosos. ludde-
PEeHUHPOBaHHOE ABHKeHHe GJOKOB CKa3aJoch B NEepPBYIO OYEpeldb HAa Pe3KOM
pasjinuii MOUIHOCTEH NOPOJA, NecTpore HX (alHaJbHOrO OOJHKA M HEBbI:
JepKaHHOCTH 10 NMPOCTHPaHHIO. 3HAUUTEILHO GOMbIIAS MOLIHOCTL HHKHE-
KapOOHOBLIX BYJKAHOTEHHBIX NMOPOJ B 3anajHoM GOPTY 30HBI CO Bcefi oye-
BHHOCTBIO yKasbiBaeT Ha OOJbUIYIO CKOPOCTb MPOrHGaHHs TOH 4acTH mpo-
ru6a no cpaBHEHHIO ¢ BOCTOUHOH. [lo-BHaMMOMY, BOJb JIHBaHOBCKOTO
ryOHHHOrO pas3joMa B CpejiHEBH3eHCKoe BpeMs (OPMHpPOBAIHCh OCHOBHbBIE
IIEHTPBI BYJKAHHYECKOU JesiTeJbHOCTH.

Jlokanbuble rapiboBele nporuGbl H NPHYPOUEHHOCTH K HHM YKe/1e30pyi-
HBIX MECTOPOIK/IeHHI XapaKTepHbl M s JAPYTHX reoCHHKAMHAJbHBIX 06/1a-
creii. B uacruoctu, B. B. Boraukuit [19, 20} cnpaBeinuBo oTrMeuaeTr cxoi-
ctBo cTpykryp 3anaanoro Casma u Typrasi, XoTss 3TH CTPYKTYpHl H (op-
MHPOBaJINCh B Pa3Hble 3TANbl Pa3BUTHA MOABHKHBIX ToAcoB. BMecte ¢ Tem
MECTOPOJK/IeHHS] 3THX NPOrH6OB MO OCOGEHHOCTSIM MHHEPAJH3allMH H CTPYK-
TYPHOH TO3HUHUH 3aMETHO Pa3jHyaloTcsl H, KOHEYHO, He MOryT ObiTh 06b-
eqnHeHbl, Kak 3T0 npeasnaraer B. B. Doraukwuii, B enuHBIi MeTajloreHu-
YeCKHil THIL ;

BanepbsiHoBcKasi CHHK/JIHHAJIbHAs 30Ha XapakTepH3yercss WIHPOKHM
pa3BHTHEM B Heil 0caJ0YHO-BYJKaHOTEHHBIX MOPOA HUHero kapboua. OtJ0-
JeHHSl cpelHero-BepxHero BH3e W HaMiopa, cjaraloliie BaJepbiHOBCKYIO
CBHTY, pacnpocTpaHeHsl TVIaBHBIM 00pa3oM B 3ama/lHOH YacTH 30HHI, BIOJbL
ToGonbeko-JInBalioBekoro rayGHHHOrO pasnaoMa. BocrouHee, B yacTHOCTH
O3 OnaHOBCKOro passioMa, KOJIHYECTBO BYJIKAHOTEHHLIX NMOPOJ 3aMeTHO
yMeHbllaeTcsl. 37ecb, B CBOAOBBIX YacTX aHTHK/IHHAJeH, BLICTymawT ap-
PHIIJIHTBI, MEprejiH, MepresIHCTO-IJIHHHCThle CJaHIlbl M H3BECTHAKH TypHe-
HIZKHErO BH3€, & B OT/eJbHBIX CJAyYasX OTJOXKeHHs 30HbI 3TpeH. Tydbi
n 2¢dy3uBEl BH3e-HaMIOpa pPAacnpoCTpPaHeHbl JIOKaJbHO Ha CPAaBHHUTENbLHO
HeGoabinux nuacmanax. CTosb peskoe pasjiHuHe MOLLHOCTEH BYJIKaHOr€HHBIX
MOPOJL Ha 3anajiHOM U BOCTOYHOM GOPTaxX CHHKJAHHAJIbHON 30HBI MOMKeT OBITH
o0bACHEHO TeM, uTO TIIEI00BOe ONMycKaHHe CTPYKTYPbl ObLIO pPasjHuHBIM,
3HauuTeqbHO OBiCTpEe TOTpYs:KeHHe IMPOXOANIO BJOJbL 3amajHoro 6opTa;
BO3HHKAIOLIME 3/1€Ch JONOJHUTe/IbHbIe PasoMbl cnoco6CTBOBANH MaccoBO-
MY M3JHAHHIO J2B Ha OOJbLIOM TpoTsyKeHHH. B To Ke BpeMsa oOnyckaHue
no BocTOuHOMY GopTy Oblo He3HaunTebHbIM., ONaHOBCKHE pasaom, siBJs-
fiCb CBOEro Poia OCbl0 HakJA0HAa BanepbaHOBCKO CTPYKTYpH! Ha 3anaji, Hc-
NLITHIBAJ COCTOSIHHE C)KATHS H He MOT CJYXKHTb NMPOBOJAHHKOM MarmaTHye-
CKHX MacC Ha NOBEPXHOCTh.

CxnanuaTtceTs B BajiepbsiHOBCKO#H 30He HMeeT CeBep-CeBepo-BOCTOYHOE
NpoCTHpaHWe ¢ YIJaMH NajeHHs TMOpoj Ha KpblabsiX ckaagok 40—60°,
a uporna go 80°. BecbMa XapakTepHO IIHDPOKoe pasBHTHe 3jech Gpaxu-
(DOPMHEIX CKJIAJIOK, MPABHJIELHOE YepeloBaHHe KOTOPLIX CO3[1aeT JIOXKHOEe BIe-
yaTJeHHe TOoNepeuHol CcKaaguaTtoctH. Hepeako OpaxHckiaaikd pacnona-
ratotess KyauccoGpasHo. O6pa3oBaHHe TaKoro poja INVIHKAaTHBHBIX CTPYKTYP
CBONCTBEHHO 3aKJ/JIOUHTEJbHLIM CTAaJAHAM pa3BHTHS TEOCHHKJHHAJH, KOraa
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OHH BO3HHKAIOT Ha YKECTKOM 3HAYHTE/JbHO KOHCOJHIHPOBAHHOM OCHOBaHHH.
Craiaguarocts OGBHIYHO OCJOMKHEHA MHOTOYHC/JEHHBIMH Pa3pPHIBHEIMH Hapy-
LWIEHHSIMH, KOTOpble ocoGeHHO yeTKo (PMKCHPYIOTCS B pailoHax JIOKAJTH3AIHH
HKeJe30PYIHBIX MECTOPOKIeHHH.

Bysikakorenro-ocaaounas ToJla NPOpBaHAa MHOTOUHCAECHHBIMH HHTPY-
SHSAIMHM OCHOBHOTO, CpPe/lHero M MeHblle KHCJIOro cocraBa. PopmupoBanue
STHX HMHTDY3Hi CBfI3aHO ¢ cyaerckoii (aszoil TepUHHCKOro TeKToreHeaa.
B sonmax xonrakra pama untpysusmbix Ten (Cap6aii-COKOJOBCKHE KOMI-
JIEKC) pasMelllenbl MarHeTHTOBbLIE MECTOPOK IEHHUSI.

CyuecrBennofi ocoGeHHOCTbIO BasiepbsiHOBCKON CTPYKTYpPHI sIBJIsETCA
TC, YTO B NMPOTHBOMOJOMKHOCTH MHOTMM JPYTHM CTPYKTYpaM Ypaja B Bepx-
Hema/ie030HcKoe BpeMsi oHa ocraercs AH(epeHnHa bHO MOABHKHON, Ha
tdore o6uero NOAHATHS M TeHAEHIHH K CTaOWIH3ALHH B Heil NPOHCXOAAT
rIbI00BLIE ONYCKAaHHs OT/AeNbHBIX YYacTKOB M 00pasoBaHHe HaJ0KeHHBIX
crpykTyp — Kauapcekoit, Bopommiosckoii, Cop-Kyabckoii u psina Gosee
MEJKHX. JTO yHacjegoBaHKble GJIOK-CHHK/IHHAJH, BBHIOJHEHHbIe BepXHena-
JEO30HCKHMH OTJIOXKeHHAMH, CpPeJH KOTOPBIX BHJHOE MeCTO 3aHHMAaOT aH-
Ae3HTo-6a3anbToBble JaBhl  (Cy—Cs?).

BiokoBble nepemelenusi oTMeYaloTcs M B 3MOXY KHMMepHiCKOro opo-
redesa. Hapsiy c oxuBIenneM paHee 3a/0KeHHBIX INIYOHHHBIX PasjioMOB
BO3HHKAIOT HOEBlE IH3DBIOHKTHBHBIE HApYIIeHHS, CHOCOOCTBYIOUIHe NPOHHK-
HOBeHHIO Gas3aJibTOMIHBIX naB. M3nnsanne KalHOTHIHBIX JaB OCHOBHOIO CO-
crasa, NpocjexeHHOe TENEPh yKe He TOJMLKO B paifione KymmypyHa, HO
H 3HAaYUTEJbHO ceBepHee — B Tpejenax AJEUIHHCKOTO PYAHOTo MOJs, CO-
CTABJAET XaPAKTEPHYIO YepPTy KMMMEpPHHCKOro Marmariama,

BopoBckaad aHTHKAHHAaJAbHAN 30HAa NPUMBIKAET NO JHHHH
OnanoBckoro ray6uHHOrO pasjomMa ¢ 3anaja K BajaepbaiHOBCKOR CTPYKTY-
pe, ¢ Boctoka oHa orpauuuena llentpansno-Typrafickum passomoMm. B co-
cTaBe TOPOJ, CJaraiollux 3Ty 30HYy, npeobaanaiT TeppHreHHo-gapGoHaT-
Hbie 006pasoBaHus TypHe-HHXKHero Bu3e. B sapax auTHKAuHaJ el ycTaHaB-
JUBAIOTCS TJIHHHCTO-KapOOHATHBIE MOPOALI 30HBI 3TPEH, KPACHOLBETHI Cpel-
HEro-BepXHEero jeBOHA M BYJKAHHTLl HHKHero-cpemaHero jaeBona. Ulmpoko
npejicTaBJeHHble B coceqHell BasiepbiHOBCKOH 30HE BYJKAHWYECKHE MOPOJHI
CPeJHero BH3e-HaMIiopa 3/1eCh BLTPEYAIOTCS TOJILKO B CHHKJAHHAJBHBIX CTPYK-
Typax, obaajgawmux OpaxudopMusiM ctpoenueM. C 3amaga Ha BOCTOK
CKJIAaJKH 34METHO BBINOJIAXKHBAIOTCH, YTO MOMKeT ObITh OOBSICHEHO 3aTyXa-
HHEM TepIHHCKOH CKJaaYaTocTH B nepudepHilHbIX uacTsaX YpalbCKoi
FeOCHHKJIHHAJH.

MarmaTtusm nposiBHics B 3TOH CTpPyKType ciabo B BHIe H30JAHPOBaH-
HBIX H3JIHAHWH AE/e3HTOBLIX JaB, BY/JIKAHHUECKHX H3BEP:KEeHHI H OT/Ie/b-
HBIX HeOOJBIINX TeJ JHOPHTOB M THOPHTOBBIX TOPGMHPHTOB.

Kacasico ucropun passutia KycTaHaHcKOro CHHKIAHHODHSI, KOTOpbIH
uMeer MHoro obuero ¢ Marautoropckum u MpPrusckum CHHKIHHOPHSMH,
E. A. Masuna [32, 33] orMeuaer, uro «3ajoxenne Kycranaiickoro cHHKIH-
HOPHSI TPOH30ILJIO, TNO-BHAHMOMY, B paHHeM CHJype HJIH NO03JHEM OpJOBH-
Ke, KOTJla K BOCTOKY OT 3aypaJbCKOTO aHTHKJIMHOPHS Hadajaoch auddepen-
IHPOBaHHOe TNpcrubaHHe, CONMPOBOXKAABLIEECS] MOLIHBIMH TIPOSIBICHHSMH
BYJKaHH3Ma C M3JHAHHAMH AHaba30-CIHAHTOBOI Marmbl». BeposiTHo, B 3TO
JKe BpeMs NPOHCXOAHA0 BHejApeHHe runep6asuToB, KoHTpoaHpyembix To-
G0NbCKAM TIJyOHHHBIM Pas/JoOMOM.

C mosanero nyanoBa, no MHenuio E. A, Masunoii, passutue stofi ya-
CTH peruoHa WJeT HEecKOJbKO 1o HHOMY mnaany. IlporuGanue TeppuTOpHH
nmpeKpallaercs W HacTymaeT HeKOTOpasd cTaOH/H3alMs, 4TO [0Ka3bIBaeTcs
OTCYTCTBHEM OTJIOXKEHHH HHIKHEro JeBOHa M TPAaHCIPECCHBHBIM 3aJeraHuem
nopoj cpejiHerc JeBoHa Ha Oojee JpeBHHX 0OpasoBaHHsiX. B BocTouHOM
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YacTH CHHKJIHECPHS B CPELHE/JeBOHCKOe BpeMsi B 30HaX rJyOMHHBIX pasJo-
MOB TPOHCXOAHT H3JIHAHHE AHIEe3UTO-1ALHTOBBLIX JaB, KOTOpPOe CMEeHsieTcs
B BepXHeM /leBOHE HaKoOILIeHHeM rpybooli0OMOYHOTO TeppHIreHHOTo Ma-
TepHaJa.

B ¢ameHckoM Bexke HauMHAETCsl HOBLIl TEKTOHO-MarMaTHYeCKHiT 3Tall
IlpoucxoauT 3HauyuTeabHAst CTPYKTYpHAasi MEPeCTpoilka perioHa H 3aJo0zKe-
Hie cpejiHe-BepXHenaneo3ofickiX nporuGos.

ITo B. M. CeprueBckomy [120, 121], na cpeauux 3sranax, oXBaTbIBalo-
LWLHX BpeMsi OT KOHIA BepXHero TypHe /0 Hauyaja NepMH, B HHTEHCHBHBI®
TeKTOHHYECKHE JIBKJKEHHs BOBJEKAIOTCA BHEIIHHe 30HBI TepLHHCKOTO MOJA:
BIJKHOTO 1Osica, H yJKe KO BPeMeHH cpejlHero Buse B 3aypa/be BO3HHKAET
nopas Basepbsinosckas 3oHa mporubanus, B Kotopoi uier (GopmupoBaHH:
BMEHIAIOEr0 Ke/j1e300Py/[2HeHIHe BYJIKaHOreHHOTO KOMMJIEKCd, a HeCKOJILKO
1i03/1Hee T OHCXOMHT BHeApenne uutpysuit Capbait-CokosoBeKoro inna.

B KoHlle CpeaHHX H Ja)Ke MO3JHHUX 3TaloB PasBUTHs PEPUHHCKOH reo-
CHHKAHHAMH B CBS3H ¢ O0lleil MHBepCHeH WIeT HAKoIJeHHe TIJaBHLIM 00-
pPa3’OoM KPacHOUBETHLIX TOJI— KOHIJIOMepaToB, NecuaHHKOB, apru/JIHTOB—
M B HeGOJBIIMX KCOJIHUECTBAX BYJKanoredubix oGpasoBanuil, ITpusHakm po3-
JLIMaHHA CHHKJAHEOpPHS M 3aTyXaHHe BYJKaHHYECKOH JeATe]bHOCTH Hame-
ualoTes elle B Hamiope.

LienTpansHo-Typrajickas CTPYKTYPHas 30Ha pacrojoxeHna B o0cCeBoil
yacTd npornba, Ha CThIKE PA3JHUYHBIX M0 XapakTepy H TEKTOHHYECKOMY pas-
BHTHIO CKJIaauaTbix cTpykryp ¥pana n Kasaxcrana. Ona npociiexusaercs
B CEBEPO-BOCTOUHOM HamnpasieHuu Oogee uem Ha 800 xm. Dra 30Ha, ABIA-
fick TPaHHYHOW MeXJy cTpykrypamu ¥Ypana u Kasaxcrana, moasepriaach
Hanbosee MHTEHCHBHBIM TEKTOHHYECKHM BO3/IeHCTBHAM, BCJIEICTBHe YEro
JANZBIOHKTHBHBIE HApYIIEeHHsi W MarMaTHaMm 3J1eCh MPOSIBHJNCH COBEPLIEHHO
unaue. TIpexkie Bcero 30Ha OTIHYAETCs TEOJOTHYECKHM crpoenuem [32, 33]
M HaJHuHeM 3/1eCh JIOBOJILHO KPYMHbIX rpabeHoB H ropcros, CJA0KEeHHBIX 10-
Naseo30iicKHMH H HHMKHenaJeo3ofickuMu nopogamu  (Y6aranckuii 6.10K,
Erauxkyasckuit 6J0K H Ap.).

3uaunresuLHad MOOHILHOCTH OJIOKOBLIX CTPYKTYP M TOCTOSIHHOE TOJ-
HOBJeHHe TIyOMHHBIX Pa3jJoMOB co3flaBaji OOJbIIYI0O NPOHHIAEMOCTH 30HBI
H GnarompHATCTBOEAAN HHTPYSHBHOM aesiteabnocti. [Tostomy 3nece Haps-
Ay ¢ JAPeBHUMH HHTPY3USMH LIHPOKO 1IPOABH/ICA HAJMOKEHHDbIH BepXHena/neo-
30iICKHIT 1 HHKHEeMe3030HCKHiT MarMaTHaM. B onyuleHHBIX ydacTKax CTPYK-
TYpPBl PasBHTBI OTJIOKEHHS TYpPHe-HaMIOpa W KPAacHOLBeThbl BepXHero mnaJjeo-
305 (PbiMckas cunkandaiab). KpynHas HaloxeHHas BepXxHenaJjeozoiickas
eTpykTypa — KymmypyHckasi rpabeH-CHHKANHAAb, K KOTOPOH MNPHYPOUYEHB!
MOlHble H3JausHnA 06a3aJbTOBOH MarMel.

ITo nanusim E. A. Masnuoit, Lentpansio-Typrafickas 3oHa B TeyeHH?
JITHTeJbHOTO BLCMEHH HCMBITHIBAJIA MOJHATHE, BCJAEACTBHE Hero MOIIHOCTH
cpeaHe-BepXHenae030HCKHX 006pa3oBaHuil, TMPeACTaBJIeHHbIX 3/eCh KOHTH-
HeHTAJBHBIMH H TPHOPEsKHO-MOPCKUMH (palusiMi, 3HAUUTENBHO COKPaLLeHBL.

Bocrouno-Typraiickas (IlpuKkokuerasckas) CTPyKTypHass 30Ha HeceT
orueT/HBHe Npuzkaku Kasaxcrauckux crpykryp. [as Hee XapakrepHo Hc-
KJIOUHTEbHO CJI0XHOoe GJOKOBOe CTpPOoeHHe H HaJiuyHe HaMOXKEeHHBIX CTPYK-
TYp Broporo n Gojee BLICOKOro MOpsiikoB. B crpoennH 30nbl MPHHHMEIOT
vuyacrie jokemGpuiickue u naseosoiickue obpasosanus. [Ipu srom moerius-
BepCHOHHBIE CTPYKTYPbl CPeiHero H BepXHero najecsos XapakTepH3yloTcs
MOJOTHM HAKJACHOM CKJaJ0K M HEecorJacHo HaJjeralr Ha Pesko JUHCA0UH-
pOBaHHBIE MOpOJbI J0KeMOpHS U HHKHero madeoszos. Cienyer OTMETHTL.
yTo cpeiHe- M BepxHenaneosofickne o06pazoBalus B 3HAUYNTEIbIOH Mepe
Pa3MBITHl H COXPAHHJHCH TOMBKO B OTAEMbLHBIX HAJOMKEHHBIX OJ0K-CHHKIN-
HA/MbHLIX CTPYKTYpax.
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E. A. Masuuoii B 970i1 30He BbAEAAioOTes Kapamaaukekuii aHTHKIIH-
nopni, Creparramakckuii, Mapoesckuii, Jxapkaiinaraucknii u Kanmak-
Kyaberuit CHFKJANHODHE H CTPYKTYPBI 00Jlee BBLICOKOTO TOPSIIKA.

B. A. Byraiino BelessieT B 3TOH 30He CTPYKTYPH BTOPOro nopsnka:
Mkaneicnafickyio, Kypekyto, Kwisblataabekyo, Kapamkapekyio, n Kesos-
CKYI0, pasjiHyaloliiecs Mo COCTABY CJaraloilero Hx KOMIIeKca MOpoj, Hil-
TCHCHBHOCTH M 3HaKy AH(pdepeHIHpPOBAHNbLIX ABIZKeHHH, ABTop oTMeuaer,
YTO «BCe MATh 110/130H «DepyT Hayano» ¢ KoxkueraB-Yayrayckoro anTHKIH-
HAJBLHOTO TOHSITHA», KOTOPOE sIBAAETCS yyKe cOOCTBeHHO 3anajHoll YacTbiy
Ilenrpanbuoro Kaszaxcrana.

PYIOHBIE NOJA
H HEKOTOPBIE OCOBEHHOCTH JIOKAJIU3ALLUU
B HHX MATHETHTOBbBIX MECTOPO)XJEHUH

B BaaeposinoBckoM ruibiGoBoM mpornfe MarHeTHTOBBIE MECTOPOKIE-
HHST pasMellenbi TaKHM 00pasoM, YTO B COBOKYIHOCTH MPEICTABAAIOT Mepi-
ANOHAJBHO BBITAHYTLIH PYAHLIH modc (cM. puc. 1), Hassaunnil [naBubim
acene3opyaHeiM nosicom Typras. Hajgo ckasath, uto 310 HasBaHHe BIIOJI-
HE COrJacyercss ¢ T€M OMNpeJeJeHHEM, KOTOpOe JaeTcs PYAHOMY MOsCY BO-
cfute. B Hacrosiulee Bpems pyAHbIH MOsic paccMATpHBAeTcss KaK 4acTh
MeTa/lIOTeHHYeCKOro mosica [25], B KoTopom 3HAoreHHas py/iHas MHHEpa-
AH3alnsl CBA3aHa ¢ ONpeje/ielHbLIM KOMIJIEKCOM MarMaTHYecKHX IOpPO/L,
chopMupoBaBWIKHXCH B OJHY M3 (a3 TEKTOreHesa, Il ¢ PasBHTHEM KPYIHBIX
TCKTOHHYECKHX CTPYKTYD, OOYC/IOBIHBAOUINX JOKA/JAK3AUKI0 OpYAeHeHHs.

Inapuptil Kenezopyansiii nosc Typras npociesken B MepuAHOHAILHOM
nanpapjeHun Gosee yeMm na 800 kM Npu UWIHPHHE, He NpeBsIIAONLE] 00bIY-
HO 60 xm. Tlosic ycnoBHO moapasjiensieTcsi Ha TPU YacTH: CEBEPHYIO, BKJIIO-
uyamomyio Anemnuckoe, Kauapckoe, Cap6aii-Cokosnosckoe, Earaiickoe
n KypxyHky/IbCcKoe pYAHBIE M0/, LedTpaJbHylo, obuuMawinyio Illarsip-
KyJasckoe, Copekoe, AnaeBckoe, Benkaauuckoe pynnbie nodas, u Hlapaxys-
CKYIO Tpynmy MAarHMTHLIX aHOMAaJHH, I0JKHYIO, B KOTOpVIo Bxoasat Kama-
Hsyp-Uprnsckas rpynna m npuapanbCkue MarHHTHLIE aHOMAa/uH.

Mecropo:kaeHnsi ceBepHOH YacTH JKeJNe30DYAHOrO Tosca OTJANYAIOTCS
SHauYNTe/NbHO GOJNLLINMH pa3MepaMH, B HHX cocpenoToueHo okoso 80% Bcex
3amacoB MarseTHTOBLIX pyA. [eonorusi 3THX MeCTOPOMKAEHHd ocBelieHa
B neuaru [10, 12, 43, 59, 76, 77, 106, 130, 134].

LientpasbHasi u 10:KHasi YACTH JKEJIE30PYAHOTO TOfica H3YUEHLI MeHee
nosino. OnHako yike Temepb 3jl€ch BhIsSIBJAEHO cBbillle 20 KOHTAKTOBO-MeTa-
COMATHUYECKHX MEeCTODOXKIEHHH M psij elle He NMPOBEPeHHLIX OypeHneM Mai-
HUTHBIX aHoMasuil. Bece atu MecTopoxxkaenus, oTHocuTenbio uHebosiblline IO
sanacaM JKeNesHbBlX Py, CKOHIEeHTPHPOBAHBI raaBHbiM 00pasoM B KOHTAK-
TOBBIX 30HAX MHTPY3HBOB € 0OCAJ0YHO-BYJKAHOTeHHBIMH ToJiiamu. Onuca-
HHE 3THX MeCTOPOKIeHHH TpHBeIeHo B pabore [43].

Ilo remernyecknM 0COGEHHOCTSIM M XapakTepy PYAHOi MHHepaIH3aIHT
MECTOPOXK/IEeHHA BeCbMa CXOJAHBI MeXKAY c000il, GJIH3KH OHM H 110 BPEeMeHH
obpazoBanus,

Typraiickuit s<ese3opyaHblil TMOSAC, NO-BHAHMOMY, C/edyeT [paccMmar-
[MBaTh KaK OJIHH M3 BOCTCUHBIX TIOSCOB YPa/bCKOH CKJIa1uaToil 0BJacTH.
HMeercst psil XapaKTepPHBIX YepT, NMO3BOJAIOIINX COMNOCTABJIATH ITOT MOSC
C IpPYyruMH rnosicaMi YpaJia, pacnosioxennbiMu 3anannee [101]. B to e Bpe-
MA cnelHHYECKOe Pa3BUTHE BOCTOYHON OKPaHEl YpaJsa, o6YCAOBJIEHHOE MO-
TPaHHYHBIM HOJCKeHHeM ee ¢ KasaxckuM cKJagyaThiM PEerHoHOM, HAaJOKH-
JI0 CBOW OTHEYaTOK H Ha (OPMHPOBAHHE IKEIE30PYAHLIX MECTOPOKIACHHIL
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ITO CKa3anoch Kak Ha OCOOEHHOCTSIX PYAHOH MHHepaJNH3allHH, TaK H H&
Xapakrepe JIOKa/JH3alHH OTAEJBHBIX MECTOPOMKAEHHI.

ITo crpykrypuomy nognoxenuio Typraiickuit mosic cxofen ¢ AaraficKum
(1181 u Casnckum {19, 20] kene30pyAHBIME TOSICAMH, NPHYPOYEHHBEIMH TaK-
ke K ON0K-CHEKJIHHAJBHBIM TPOTHOAM.

QopmupoBanne BanepbaHOBCKOH CTPYKTYPHl OTHOCHTCSL K CPEAHHM H,
EO3MOXKHO, jla’ke 4acThl0 K MO3HHM 3TanaM pPa3BHTHSA TePIMHCKOH TIeOCHH-
KaHHaau. B aroT mepuos B leHTpadbHBIX 30HAaX Ypadaa, no muenuo B. M.
Cepruesckoro [120, 121], npoxcxoanao yxe MoAHATHE H TNOCAepylollee pas-
pylleHHe CcKjaanuaThlx crpykryp. HMuaue rosopsi, TeKTOHO-MarMaTHYECKHE
1:poneccsl B Typraiickom nporu6e mo orHomenuio LlenrpanbHoro Ypana npo-
SIBHJIHCh € HEKOTOPBIM 3ano3jaHueM. Bauoft oco6eHHOCTBIO PYJIHOrO MO-
fica ABJAAETCH M TO, YTO BY/JKaHUYECKAs AEATENAbHOCTb, (GOPMHPOBAHHE HH-
TPY3HH H TIpolecchl OpYAeleHHs 37ech TeCHO CJAEeIVIOT OJIHH 33 APYTHM U He
00Hapy#HBAIOT 3HAUHTEJBLHOIO NMepephiBa BO BPEMEHH, KAK B APYTHX JKeJe-
30PVAHBIX TPOBHHEIHSAX.

[neibopoe onyckanue BanepbAaHOBCKOI CTPYKTYPBI, 0COOEHHO aKTHBI-
3HpoBaBlleecss B Cpe/HeM BH3€e, CONPOBOXKAAJ0Ch MOIIHLIMH MPOSBICHHIME
By/JKanu3Ma H oOpas3oBaHHeM HOBBIX Pa3loMoOB, 00yCJOBJHBaIOUIMX pac-
yjeHeHHe 3TOH CTPYKTYPH Ha oTAenbHble 6J0kH. CompsikeHHnble PAaspLIBHEIE
LapylIeHnusi, KaK BHIHO Ha CTPYKTYpPHOH cXeMe (cM. puc. 1), xapakrepusy-
10TCA HeOGOoJblIOl NPOTSIZKEHHOCTbIO, OTHOCHTE/JILHO MaJILIMH aMIVIUTYIaMH
CMellleHHs1 U B OTJaH4Me oT JIHBanosckoro u OnaHoBCKOro rJiyOHHHBIX pas-
JIOMOB MMeIOT cyGIInpoTHOe H cyOMepuanoHaabHoe npoctHpante. [Tofobuoro
pola Hapyulenus XapaKTepHBl Jsl Bceil BaJlepbSIHOBCKOH 30HBI, HO 3Ha-
YHTE/bHBlE CrYLWEeHHS HX OTMeYaloTcsl TOJNbKO OTIENbHBIMH YYaCTKdMH.
FiMenno K TakHM y3JgaMm CONPSIKEHHBIX CTPYKTYP TNpHYpoueHBl HauGoiee
MOILHbIe NPOABJCHHSA BYJIKAHH3Ma M NPOAYKTHBHLIC Ha KeJ1e30 HHTPY3HH.
YyacTKH KOHUEHTPAaIHH MarMaTH3Ma XapaKTepH3VIOTCs 3HAUHTeJIbHOH MO-
OHJIBHOCTBLIO H MOTYT GBIT> HasBaHbl, kak 3to npefnaraer I'. H. lllep6a
(145, 146], rayGMHHBIMEH NOABHKHLIMH 30HAMM. BasepbsiHOBeKasi T/bIGO-
Bas CTPYKTYpa HAMH paccMaTpPUBaeTCd KaK OJHa H3 TIOABHIKHBIX 30H BOCTOY-
Horo ckjona lOknoro Ypana. Ha ee d¢one, B cBOl0 ouepeinb, Bbilels-
I0TCA TOJBHAKHBIE 30HLI MEHBLIUHX PAa3MEpoB, N0 CYLIECTBY OTBevalllne
PVIIHBIM NOJISIM.

MarHeTHTOBEE MECTOPOXKAEHHS B PYAHOM IOsice paclpeje]eHL Hepas-
HOMepHO. [Jiapnasi Macca UX COCPeJOTOYE@Ha B YYacTKax IVIYOHHIBIX MOJ-
BMJKHBIX 30H, KOTGPBIE OTJHYAIOTCS OT APYrHX yuacTKos BasiepbsHOBCKOIO
nporu6a HAacCHIEHHOCTbIO HHTPYSHBHBLIMH TeJaMH, PE3KHM npeobnaganueM
BYJKAHHYECKUX TTOPOJ HAJ OCaJ0UHbIMH H 3HAUHTEJbHBIM CryIIEeHHeM IJH-
Te/JbHO JKHBYILHX pa3pHBHBIX HapyIIeHHH.

ITo OTHOWIEHHIO K HHTPY3HBHLIM NMOPOAAM MAarHETHTOBbIE MECTOPOXKIE:
HHS pacrnosiaraiorces no-pasHoMy. Cpead HHX MOXKHO BBIIEIHTD:

1. Mecropoxkaenusi, JOKalIH30BaAHHBEIE BHYTPH HUTPY3HBOB (J]aBBIIOB-
ckoe, lllaprymnax, JIlucakoBckoe u apyrue). Pyaunas MuHepanusamus 371ech
npeiCcTaBJeHa BKPAIIEHHOCTbIO, MPOXKHJIKAMH MarHeTHTa i HeGoabIIHMI
HeNMpaBUALHON (OPMBI TeJiaMH CIJIOIIHBIX PyJ, BOSHMKIIMX MeTacoMaTHue-
CKH Ha MecTe NMEPBHYHBIX MHHEPAJOB HHTPY3HBHHIX IOPOJ HJH XKe 110 paHee
06pa3oBaHHBIM, Y€M OpY/eHeHHe, THPOKCEHOBHIM H CKaNOJHTOBLIM METaco-
MaTHTaM.

2. MecropcxKIeHHs), BO3HHKIIHE HA MecTe KCEHOJHTOB W TPOBECOB MO-
pon xposaun — Kana-Ilsypckaa rpynna, I Earaiickoe, II u III Kossipes-
ckue ¥ ap. [43]. IlonoGHO MepBLIM MaTHETHTOBOE OPY/JeHEeHHe 3/1eCh OJHO-
CTbIO JIOKAJH30BaHO BHYTPH MHTPY3MBOB, HO PA3BUBAJIOCH OHO TO CJIOHCTBIM
0Ca/louyHO-BYJIKaHOTeHHBIM NIOpPOoAaM. DTH MeCTOPOMKAeHHs XapaKTepH3yioT--
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¢sl MJIACTOBOM HJM JHH3000pasHoH (GOpMOi PYAHBIX TeJ H CONPOBOKAAIOT-
csi o0OblYHO CKapHaMH.

3. MecropoxK/aeHusi, pacnoJio’keHHble B HENOCpPelCTBEHHOM KOHTaKTe
HHTPY3HBOB C OCaj0YyHO-ByJKaHoreHnsiMn nopoaamu (lOxHo-Anaesckoe,
Benkaaunckoe, Aunewmnnckoe, larapmmunckoe u jap.) HJIH B KOHTAKTOBOH
30He, B HEKOTOPOM yjaaseHuH or HHTPy3uBHHIX Ten (Capbaiickoe, CoKo/0B-
ckoe, Jlomonocesckoe, LlenTpanbHo-Anaesckoe u ap.). Bee atn MecTopok-
A€Rus, obaajpalouiie pa3HooOpasHOil MopdoJaorueil pyaHBIX TeJ, XapakTe-
PH3YIOTCSI B 3aBHCHMOCTH OT CTEMeHH NporpesBa Pas/MYHBLIMH OKOJIOPYHBI-
MH METacoMaTHTaMH.

4. MecTopoxienus, He OOGHApYKHBalolllHe BHAHMOI CBA3W ¢ runabic-
canbHbiMH nHTpy2uBaMu (Kauapckoe, KypxyHnkyabckoe, Konorkuuckoe,
IMlapaxkyabckoe u Ap.). O pa3melleHbl B 0CaJO4YHO-BYJKaHOTEHHBIX MOPO-
Jax H, BEPOATHO, HE CBA3aHbl C KOHTAKTOBBIM Bo3jeHcTBHeM HuTpy3uit. Ona-
HAKO B HMX NapareHeTHUYeCKHe accolMalid M MOC/eJ0BaTelIbHOCTL MitHe-
pasooGpa3oBaHis Te K€, YTO H B MECTOPOMK/EHHAX KOHTAKTOBLIX 30H. M3
MHTPY3HBHBIX TNOPOJ B NPOCTPAHCTBEHHON CBA3H C pPYlaMH OTMEYaioTCs
TOALKO He6oJblllHe AaiikKu M CcYOBYJKaHUYeCcKHe Tesa rpaHut-nopdupos
H JMOPHTOBLIX MOP(UPHTOB, KOTOPHle €/Ba JiH CMOrIH O0YCJHOBUTL 3HAUH-
TeNbHBII MPOrPEB CJAOMCTHIX TOJLL HAa 3HAYHTEIBLHOM PacCTOAHHH.

[Tono6uo purpysusim Cap6aii-CoKoJ0BCKOro KOMIJIEKCd, MEeCTOPOH/le-
HHA KOHIEHTPHPYIOTCH OTHAEJIbHBIMH IpynnaMH, oObeAHHEHHBIMH B pYAHbIe
noasi. ITociennne sIBAAIOTCH, B HAlleM NOHMMAHHWM, 4acTbiO PYIHOTO [osca
i TpeacTaBasiioT cOGOH OTHOCHTEIbHO HeGoJblHe YUYACTKH 3eMHOH KOPHI,
B KOTOPHIX pasMellleHbl O/M3KHe N0 BO3PACTY M TEHETHYECKH CBA3aHHBIC
Mexay coboil pyAHble TNPOABJIEHHS.

Py/iHbie Moasi pacno/araioTcsi B HEKOTOPOM YAaJeHHH OT IVIYOHHHBIX
pasoMoB (cM. puc. 1) B 30HaX cONpsKEHHBLIX Pa3pLIBHBIX HApylueHuii BTO-
poro nopsiika. DTH HapyIieHHs, BePOATHO, OblAH TIaBHBIMH TMYTHAMH LHP-
KYJSIHH TOAHHMAIOIKXCS ¢ TAyOHH PYAOHOCHBIX PACTBOPOB, T. €. Hrpa.i
poJb PYAONOAEOAALINX KaHaaos. B cpolo ouepeib, JOKaJH3alHA OTAeb-
HEIX MECTOPOM/EHHII B PYAHBIX NOJSAX ONpejelsiach 30HAMH MOBBILIEHHOI
TPEIHHOBATOCTH OCA/0UHO-BY/IKAHOT@HHBIX MOPOA H OCOOEHHOCTAMH HX JH-
TOJOTHYECKOro cocTaBa. Moposorusi Takux 30H BecbMa pasHooGpasHas
n caoxuas. Yaule Bcero B pyAHbIX noasx Typras OblBaIOT PasBHTHI Mex-
. ¢JIOeBble M BHYTPHCJOEBble 30HbLI TPELIHHOBATOCTH, MOSBHBILIHECS, MO-BH-
AHMOMY, B peayJbrare ApoOJeHHs TMOPOA ellle MPH Mporeccax CcK/aayaro-
CTH, T. €. 3aJ04ro jo0 opyleHenus. Pexe BerpevawnTcs Kpyronajnalwllne,
cron6oo6pasHbie 30HBI TPELIHHOBATOCTH, CeKyllHe pasJHuYHEIE 10 COCTaBy
H BO3pacTy OCaJIOYHO-BYJKAaHOTEHHbIe NOPOJbl. ITH - pa3pbiBHble Hapylie-
HHs OOBIYHO CJYZKaT ONEpeHHeM pyAonoABojamux crpykryp. OGa tHna
30H TPEUIMHOBATOCTH MOTYT paccMaTpPHBATBCA KaK CTPYKTYphl Py/0JOKa-
JIH3YIOLLHE.

Ha npumepe psina mecropoxiennit (Kypxynkyap, Komorku, CremHoe
i Jp.) YCTAHOBJEHO, UTO TNepeceyeHHe PasJHYHO OPHEHTHPOBAHHBIX CHCTEM
TpellH crnocoGCTBYeT MOSBJIEHHIO DYAHBIX CTO/JGOB, pasBHBAIOUMXCs MO
KapGOHATHHIM H aJIOMOCHIHKATHEIM mopoaam [43]. Ilpuuem Haubosee MoJ-
HC TIPOLECe OpY/AeHeHHsI TPOTeKaeT B TeX yYyaCTKax, KOTOPbie mpeTepne/n Hii-
TeHCHBHOe mpejapyaHoe apobnenue. Mopdosorus pyAHBHIX Tea B JAaHHOM
cJyyae TECHO CBsi3aHa ¢ KOHQUrypaumeil 3on ApoGaenusi u He OGHApYHi-
BaeT MpPAMOil 32BHCHMOCTH OT JIHTOJOIMYECKHX CBOHCTB NMEPBHYHBIX MOPOL.
Pynnble 32/€KH, cBs3aHHBIE ¢ 30HaMH ApobJeHHs, HePeAKO pacnonaraior-
cA ceKylle Mo OTHOIIEHHIO K 3JIeMEeHTaM 3ajeraHus BMEIlaioIuX ToJl, OT-
JHYalTes Ca0xKHO# GopMOil, a MarHeTHTOBAas MHHepaaH3allHs pa3BHBAET-
cA He TOJBKO 10 HOPOJAM PasHYHOrO JIHTOJOrHYEeCKOro cocTasad, HO H pas-
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anunoro Boapacta. Bosee mpocrasi, 0GBIYHO niaacroobpa3Has MW JHH30-
oGpasHasi (opMa PYAHBIX TeJq XapakrepHa /s mecropoxaenuit (Earail-
ckasi n KosblpeBckasi TPyMIbl), B KOTOPBIX OPY/€HEHHE Pa3BHBAIOCH B MEK-
CI0eBLIX M BHYTPHCJ0EBBIX 30HAX JAPOG/EHH.

3aBUCHMOCTb OpYJEHEeHHs OT XapakTepa MEPBHYHLIX MOPOJ Hanboaee
werko nposiBuiack B CapGaiickom [77,78] u [OxHO0-AaeBCKOM MECTOPO#K-
jenusx [43], Pyisble Tesa Ha3BaHHBIX MECTOPOMKEHHI XapaKTepH3yloTCH
naactosoil (pOPMOIl, OHH 3a/eraloT COMACHO ¢ BMEILAIOUAME  HOPOLAMH
H I'[})OCJIQH(HB&K!']CH Oes CYULGCTBGHHHK HEMGHEHHﬁ MOLLHOCTH Ha 3HaAYH-
TeqbHble pacerosinusa. M3yueHue TakuX MeCTOPO#IEHHH NOKa3biBaer, UTo
HnanGosee Jerko 1 MOJHO OPYAEHEHHI0 B HHUX MOABePraloTcsl HAaCBHINEeHHBIC
KapGOHAaTHLIM MatepHajnoM TyQbl, Ty GHUTE, CAaHlpl H YacTo nepec/iaal-
BalOLLIECs] ¢ BYJIKAHOTEHHBIMH TOPOJaMi H3BECTHAKH, 3arpsisHentble ajio-
MOCH/JINKATHBIM MaTepuasoM. TOHKOCIOMCTHI XapakTep STHX MOPOJ Hepel:
KO 32MeYaTeB2ETcsl B TEKCTYPHOM PHCYHKe MaCCHBHBIX M OCOGEHHO OTHeT-
JAHBO TIOJIOCYATO-BKPAmJEHHBIX Dy, PyjoHOcHble nocieMarMaTHiecKis
]ECTBOPHI, MO-BUAHMOMY, CHABHHTENBHO N€rKO NPOHAKAMH B TOMILY TAKHX
OTHOCHTEJBHO PHIXJABX COpa3oBaHHH 10 MHOTOYHMC/IEHHLIM TOPAM H MEZK-
CJI0EBbIM CPbiBaM, KOTOpble GO/ble BCero TNPOABJISAIOTCS Ha TpaHHLE
[a3HOPOIHBIX 110 (PH3NKO-XHMHYECKHM cpofictBam nopox. MolHbie TOJILH
M[‘lﬂMOpHBOBBIIIIbIX U3BECTHAKOB py,II}IOMy MeracomMaTtosy TlO,ELB(‘,iT‘I‘HIOTC?!
B MeHblIeil Mepe, a ecAH OpYJeHeHWe U HJAeT N0 H3BECTHAKAM, TO,
KaK NpaBiao, B IEPBYIO Odepelb Ha CPaHule HX C aTOMOCHINKATHRIMH
10pO1aMHu.

M. A. Kouepruu [77, 78], usyuas reo/oruio Capbaiickoro MecTopoie-
HHA, TpUIleJ] K BLIBOAY, UTO MarHeTHTOBOe OpyJeHenHe Typras B 1eg0M
MPHYPOUEHO K ONpe/ieIeHHOMY TOPH3OHTY OCaJ0UHO-BY/IKAHOTEHHLIX nopoJ.”
WUiaue ToBops, XKeje3opylHas MHHepajusaumus nosca, 1o €ro MHEHHIO,
KOHTPOJHPYeTCs ONpe/ieleHHBIM crpaturpaduueckuM  rOPH3OHTOM, MOLI-
nocTh KoTOpOro He mpesbimaer 350—400 . ITo cBoemy TOJOKEHHIO B pas-
pese 3TOT TOPH5SCET MapajIensyeres c OKCKOf CBHTOIl CpelHero BH3E.

Onuako npeanomoxenne M. A. Kouepruua, cTolb Bazuoe AMT MPor-
HO30B M TOHCKOB, He HAULIo TOATBEPyK/AeHHs JaxwKe Ha MPHMEPE Capbaii-
CKOTO MECTOPOK/IeHHs, B KOTOPOM, 110 JaHHBIM C. H. Taiic u Apyrix, opy-
feHenne PasBHBAETCA 10 AHIE3HTOBBIM TOPQHPHTAM HIDKHErO BHSE, o
H3BECTKOBHCTBIM TeCYaHO-IVIHHHCTHIM M TY(QOreHHsIM 00pasoBaHHiM CPEL-
ero M uacTbio BepxHero Buze. OOlas MOLIHOCTb HENOCPEACTBEHHO PY10-
BMemiaioniell Tomu Toasko Ha Cokonoscko-CapbaickoM —PYyIHOM  TOJE
socturaer 1500—2000 s. B xpyrux MecTopo:KIeHHsiX, HAMPUMED, B Kauap-
ckoM 1 KyPIKYHKY/JIbCKOM, PYIHOMY MeracomMaTody MOJBEpPIINCH Goaee
MOJI0ble BYJKaHOTEHHBIE MOPOJBI, OTHOCALIMeCs M0 BO3PACTY K HaMIODY,
a B KauapcKoM MeCTOPOKJEHHH — MOKeT OBThb jawe K HH3aM cpeaHero
kapGona. CuenoBaresbHo, MarHeTHTOBOe OpYAEHEHHe [naBHOrO PYAHOrO
rosica He OTPaHUYHBAETCS TOJBKO MPHYPOUEHHOCTBIO K 0cajlouHO-BY/IKaHO-
reHHbIM TIOPOJaM CpeJHero BH3e, OHO NpOsBJAAETCs H B MOPOAAX Bosee
panHero u GoJiee TO03/HEr0o BO3pacTa.

Ha pacnpeaenenne pyAHBIX TOJEH H MECTOPOIK/IeHNT B MeHbIleld Mepe
BAMSIOT XapaKi€p KOHTAKTa MHTPY3UBOB H TJHMKATHBHBIE CTPYKTYPBLL Tec-
Hasi mpocTpaHcTBeHHas cBssh HHTPY3uBOB Capbaii-COKONOBCKOTO KOMIIEK:
ca ¢ JKele3oopyAeHeHHEM H 3HauuTe/bHas CONHKEHHOCTb HX BO BpeMeHH
dopMHpOBaHHs TC3BOJISIET NPeANoJararh, 4to MyTH ABHAKEHHA Marmaruie-
CKMX paci/jaBoB M TOCJAeMarMaTHYECKHX pacTBOPOB, H3 KOTOPHIX top-
MHpPOBAJINCL MECTOPOXKIeHHs, efuHbl. [naue roBops, 3/€Ch OTHETIHBO
NposBJAETcsl NPHHIMN YHACJAEA0BAHHOCTH MarMo- M  pyAONpOBOAALLHX
CTPYKTYD.
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Hutpysusuble nopoibl NPHYPOUYEHBI KaK K OCEBBIM YacTAM KPYMHBIX,
NpoCTHPAIOLINYCH B MEPHAHOHAIBHOM HaNpaBJIeHHH CHHKJIHHAJEH W aHTH-
rannaneit (Benkana, Kypxyukyas), tak u Kk Kpbuibam ckaanok (CapGait,
CokosioBka). CBsizaHible ¢ HHMH MECTOPOXKIEHHS pasmelleHbl Ooblle Bce-
IO B KPbIJIbAX H CKJa/KaX BTOPOTO MOPfAAKAa H TOJLKO HHOTIA B LUAPHHPHBIX
X YacTsX.

XapaxkrepHo, uTo GOJBIIHHCTBO MECTOPOXKIEHHI TPHYPOUEHO K amu-
KaabHbiM yactam uHTpy3uBos (Cap6ait, [laseijioBka, JloMoHocoBKa), a He-
KOTOpble M3 HHX, Cy[As MO reo()H3HYECKHM JlaHHLIM, pPacroJgaraioTca Hall
uutpysusom (Kauap).
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I'masa 1II

NMETPOrPA®HS U OCHOBHBIE YEPTbI NETPOJIOIHH
U3BEP)XEHHBIX NMOPOA PYIHbIX MOJIEH

AHIOE3HTO-THOPUTOBASI CEPHUA

[MTocsie 3HAYHTEJNBHOH CTPYKTYPHOH NEPECTPOHKH YPalbCKOTO MOABHZA-
1OTO TOsica, B CpelHeBH3elicKoe BPeMsi IPOHCXOHT HHTeHCHBHOE npornGanue
TeppHTOpHE 3aypabs, NPOJOJKaBIIeecs 10 BePXHEero BH3e-HaMiopa. C stuM
MOrpyIKeHHeM cBfi3aHO 00pa3oBaHHe BTOPOH TreHepallHH NeOCHHKIHHAIbHBIX
NpPOruGOB THIA SMHIBrEOCHHKIHHANEH, B YaCTHOCTH BasepbaHOBCKOH CTPYK-
TYDHOH 30HBI, # (hOpPMHpOBaHHE TNOPOL aHJe3UTO-THOPHTOBOI cepuu. 3ay-
padabckuil nporu6, mo B. M. Cepruesckomy [120, 121], passuBancs Ha poue
KOHCOJTHZMPOBAHHBIX CTPYKTYD TePBOfi reHepaliud ¢ HEKOTOPbIM CMelleHHeM
ocH nporuba Ha BOCTOK. XapakTepHo, 4TO B HHKHEKaMEHHOYTOJbHOE BPEMs
(cpeimue 3Tambl WIH TPETbsl CTaAHs Pa3BHTHS YPAJbCKOH TEOCHHKJIHHAMH,
no B. M. CeprueBckoMy) NPOHCXOAHT paspacTaHHe NOJBHIKHOIO mosca Ha
BOCTOK #, COOTBETCTBEHHO, pAacHpOCTDAHEHHE MarMaTH3Ma Ha BOCTOYHbLIE
BHEIIHHE 30HBI.

WHTeHCHBHAsA BYJKAHHYECKas JeATeNbHOCTb, BBHIDA3HBIIASCA B H3JHA-
HHM aHIe3MTOBBIX M 6a3albTOBHIX JaB M IEPHOAHUECKHX BBIOpOCAx MHPO-
KJI4CTHYECKOr0 MaTephasa, 3apeplUIMaach Ha NPaHHIle HHIKHETO M CPEIHETO
KapGOHa CKJIaJAuaTOCTBIO H BHEIDEHHEM WMHTPY3Hi Cap06ait-CoxonoBCKOTO
KOMILJIEKCa.

Bouabllioe CXOACTBO BYJIKAHOT€HHBIX M HHTPY3HBHBIX MOPOJ, MPOCTpaH-
CTBEHHOE HX COBMEIIeHHe, a TakxKe GJH3KOe BO BpeMeHu (hopMHpOBaHue, OT
Hocsimeecss K OJHOMY TeKTOHO-MarMaTHYEeCKOMY 9Tamny, TNO3BOJSET 00BelH-
HHTH Ha3BaHHbe 3(p¢y3UBHO-ITYTOHHYECKHEe 00pa30BaHHs B eIUHYI0 aHje-
3UTO-IHOPHUTOBYIO cepHio. ITo CTPYKTypHO-reoJIOTHUeCcKOMY TOJIOKEHHIO 3Ta
cepusi cootBercrayer Bhinenensoil 10. A. Kysuenosbim [83] anaesnuto-1nopu-
TOBOI rpynne, GopMHPOBAHHE KOTOPOH TaKiKe CBA3BIBAETCS € OTHOCHTEJNLHO
103JHHMH 3TanaMH Pa3BHTHS ToaBH:kHOTO Tosica. IIpaBna, B Gojee mo3aHeH
pa6ore 10. A. Kyaueuos [84] sty ¢dopMannio pasjenseT Ha ABe CaMOCTOA-
TeJbHble — AHJE3HTOBYI0 U rab66po-IHOPUT-IPaHOJHOPHTOBYI0 — C pasJIHy-
HBHIM 'KOMTIJIEKCOM CONYTCTBYIOUIMX TMOJE3HbIX HcKomaeMblx. B mauem cay-
yae, yToObl MOJUYEPKHYTh TEHETHUECKOe POACTBO TOPOL M HepaaphIBHBIH
XapakTep MarMaTHYECKHX NPOIeccos, INpaBHIbHee PaccMaTpuBaTh BY/TKaHO-
nayToHHueckHe OOpa3oBaHHA KaK eJHHYI0 CepHio, NOApasjenss ee Ha
KOMIJIEKCHIL.

AH€3HTO-JHOPHTOBAS CEPHS, CBA3aHHad, KaK OTMeuanoch, ¢ TeOCHHKIIH-
HaJbHLIM NporuGoM BTOPOH reHepald, TIO XapaKkTepy NPOABJCHHA ByJKa-
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HH3Ma M TIO METaJJIOMCHMH He uMeer cefe aHAJOrOB Ha Ypaje, XOTd IO
CTPYKTYPHOMY TIOJIOMKEHHIO OHA MOXKET COTOCTABJAATHCS ¢ HHKHEKAMEHHO-
YrOJLHBIMH BYJKaHOTEHHBIMH (popMaiuaMu MarHHTONOPCKOro M Hprusckoro
cuakanHopHes [32, 33], a Takxke c Goviee JPEBHHM — KaJeLOHCKHM nporuGom
3ananueix Casn [19, 20].

Heo6Xx011M0 TOXYEPKHYTh, YTO TAKOe CONOCTABIGHHE OTHOCHTCH TOABLKO
K CTPYKTYpaM, B KOTOPHIX (POPMHPOBAJIHCH KeJe30DYAHbIE MECTOPOKACHH.
Uro ke KacaeTcs BYJKaHW3Ma, TO OH B 9THX 30HAX NPOABHICA TO-Da3HOMY.
Hanpumep, B MarHHTOropcKOM CHHKJIHHOPHH HauGoliee HHTEHCHBHAS BYJIKa-
yHYecKas JeATeJbHOCTL NPHXOIHTCH Ha TypHEeHCKoe BpeMs; B CPOAHEM BH3E
BYJKAHM3M 3jleCb 3HAUHTeJbHO Ocnabesaer, TOrjaa Kax B B anepnaHoBCKO#
30He OH AocTHraer Makcumyma. ITpoMcXOHT, KaK OTMeYa/JoCch paHee, MHT-
pamus BYJKaHHYeCKHX TIPOLECCOB C 3amaja Ha BOCTOK. BaxHo 3aMeTuTb
H TO, UTO MPH NepeMellleHHH BYIKaHHUeCKOil /eATe/IbHOCTH TOXK/IECTBEHHOCTD
COCTABA TPOLYKTOB H3BEPIKeHHS COBEDIIGHHO He coxpassiercs. Marmaruue-
ckne 1opoasl Maruutoropekoro nporuba # BanepbsHOBCKOI 30HBI PE3KO
pasnuuatorest. [To-BuinMoMy, caeayer AOMyCTHTb, UTO AJs Ka}moi cTpyK-
TYPHOI 30HBI, HECMOTPST HAa HEKOTOPOE HX CXOLCTBO, HCTOPHA PA3BHTHS Mar-
MaTH3Ma CTPOTO HHIHBHYyaanzuposana, OHa ofycaoBAEHa CIEIH(PHUHOCTHIO
TEKTOHHYECKHX TIPOLECCOB H XaPaKTepoM 3apOKIeHHs H AeATeJNLHOCTH BYJ-
KaHHYECKHX OYaroB.

Bosee cxoieH ¢ BanepbaHOBCKHM NporH6oM Mo CTPYKTYPHOIl TOSHIHH
Uprusckuii cHHKAHHOPHIL, PaCTIONOKEHHBIH K 0r0-3analy ot Kycranaitckoro
CHHKJIHHOPHS M TIPOCJEIKEHHbIil B MEPHIHOHATLHOM HanpasieHnn 6osee yeMm
pa 500 kx npu mwHpHHe Beero auup 30—35 K. B CYUHOCTH 3TO TOXKeE Ibl-
GoBblii npornd, o6pesanublii ¢ 3amaja M BOCTOKA TIyOHHHBIMH pasiOMaMH.
Mprusckuit cnEkauHOPHiT nono6ro BanepbaHOBCKOH CTPYKType B HHIKHE-
KapGOHOBOE BPeMs HCMBITHIBAJ 3HAYHTENbHOE ONYCKaHHe, OHAKO MarMaTH3M
B HeM nposBujca uHaue. BuisiB/eHHBIe B TOCJAEHEE BPEMA B €r0 BOCTOUHOM
60pTy BH3e-HAMIOPTKHE OTVIOMKEHHS MPeICTaBIeHbl 1Ha6a30-anb6HTOpHPOBON
ToAIeil, TPOPBAHHON HHTPY3UBAMH PPAHHTOHIOB, CXOMAHBIX ¢ TakoBbiM# Ma-
FHUTOTOPCKOTO KOMIIeKca. Pasnuyue MarMaTu3Ma B paccMaTpHUBaeMbIX 30-
HaX CKOpee Bcero 06YCaI0BAEHO Pas3HbIM MOJOKEHHEM H OCOOEHHOCTAMM 1HHA-
MHKH 04aroBbix 30H. Ham mpexcraBasgercs, YTO XapakTep BYAKaHHIECKHX
u3BepKeHuil cBA3aH GOJblIE BCEro ¢ TEKTOHHYECKOH aKTHBHOCTBIO TOTO HIH
HHODO YYacTKa, a COCTaB IPOJAYKTOB BYJKAHM3Ma 3aBHCHT B 3HAUHTEbHOH
Mepe OT TyOHHBI 3aPOK/1eHHs ouara.

Eue Gonee oTnmuyen Byaxkawnsm 3anagso-CasHokoro mnpora6a, B KO-
TopoM pasmelleHbl Amsacckoe, AGaKaHCKOe H IPYrd€ MECTOPOKIAEHHS. ITo
paunsiM B, B. Boranxoro (19, 20], 31eck mMHPOKO PasBUTH 3()PYSHBEL CIHIHT-
KepaToGupOBOrO M aHAE3UTO-1ALHTOBOrO COCTaBa, TPOPBAHHLIE OIH3KHMH
K HHM TI0 BO3PACTy TWIATHOTPAHHTHLIMHU H Ta60PO-CHEHHTOBLIMH HHTPY3HAMH.
ByaIKaHO-TIIyTOHUUECKHE OGP a30BaHHsi BMECTe ¢ MaNHETHTOBLIM OPYICHEHHEM
npexcraBasior, no MHenuio B. B. Boraukoro, eautoe 1esnoe, # «HX oGpaszo-
BaHHe CBsi3aHO ¢ (DOPMHPOBAHHEM 3aMaTHOCAAHCKOH TeOSHHKIMHAH Kaie-
JIOHCKODO BO3pAcTa»,

ConoctaBass B caMoMm ofuieM Buje npomecchl GOpMHPOBAHHT MarHeTH-
ToBuIx Mectopoxiennii 3anaguoro Casna u Typras, B. B. Boraukuii npu-
ures1 K BHIBOAY O TEOJOTHUECKOH OGIIHOCTH STHX NMPOBHHLMI H O HEOOXO1H-
MOCTH Bbl1eJeHHs 0cOBOr0 MeTaNJJOreHHYeCKOro THIa MarHeTHTOBLIX MecTo-
PCKAEHHI, KOTOPBIH OH MPeJI0XKHT Ha3BaTh casinckuM. O1Haxko, pacnoJaras
B TO BpeMsi HEJOCTATOYHBIM MaTepHajIoM MO Typraio, B. B. Borauxuii,
€CTECTBEHHO, He MOT YUecTh 1e0T0 PAia OTJIHYHTENbHbIX ocoGeHHOCTell pas-
BHTHS STOTO PErHOHa, KOTopble Gbl/IH yCTaHOBJEHb B nocaelnne roasl. K 1o-
My e H B 3anaiHom CasiHe MHOHE BOTIPOCH FeOJIOTHH U MarMaTHMa Tenepb
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TaKyKe 3HAUNTEJNbHO YTOUHEHbl M B HEKOTOPBIX CJIydasx MpPeLCcTaB/IsioTcs
coBceM HHAue, ueM Mpejnosaranoch panee. [Tosromy obbeHHeHHe B OJHH
verannonennyecknii T Typraiickux ¥ 3ananso-CasHCKHX 7Keaes0pyIHbIX
MECTOPOK/IEHHI eABa JH ONnpaB/aHo. Ono siBasieTcs CJAHIIKOM OOHM
J, rIaBHOE, 3aTYLIEBbIBAET 1€ CrelnpHYecKne YepThl reogorui, KOTOpbIE MPH-
cyu 3TuM npouHnuav. Ipexie Beero, Kak OTMeuanock, B 3ananuo-Casu-
CKOil TIPOBMHI(MM COBEPIIEHHO WHAUe TPOABHJICH BY/JKAHUIM. 3TO THIHYHbIE
oOpazoBaHus HayaJpHOil cTagiuHd pasBUTHA KaJeJOHCKOH TeOCHHKIWHAJH.
31ech HET TeX MOIIHBIX TY(OBBIX TOJALL, KOTOpbIe CTOJb XapaKTEPHbI A7
peex pyaHbix moJgeit Typras u KOTOpBIE, HANOMHHM, (hOPMHPOBAJIHCH B CPE/-
HHe, MOMKeT ObITb, YACTHYHO Jaxe H B TO3LHHE CTALHH repLUHHCKOrO Mo/l
BHZKHOTO I10ACa.

Jlpyras xapakrepHas uepTa pasuuHs STHX NPOBHHIIHE COCTOMT B TOM,
4yTO TpOIecch BYJIKaHHUECKOH NeATeNbHOCTH H CTAHOBJICHHS MPOAYKTHBHBIX
Ha yKeje30 MHTPY3HH, Kak YTOUHH/ MNO3jHee caM B. B. Borauxuii[20], B 3a-
naxsoM CasiHe PA30PBAHbL BO BPEMEHH H CKOpPee BCEro OTHOCATCH K PAasHbIM
sTanaM (GOPMHUPOBAHHA T'EOCHHKIMHAJIH. Hanpumep, ra66po-ansOUTHTOBbII
KOMIJEKC, ¢ KOTOPHIM TeHeTHUECKH CBA3bIBACTCA AH3accKoe MeCcTOPOKIEHHE,
no I'. B. ITonskosy [114], oTHOCHTCA K MOCTOPOTEHHBEIM o6pa3zoBaHugM, pac-
rojarasch B KPYMHBIX Pa3NOMHBIX 30HAX, PacceKaloUlHX CKAaaqaThie CTPYK-
Typbl KeMOpHs. DTOT KOMILIEKC C(HOPMHPOBANCH, TIO MHEHHIO I'. B. lNoasko-
ra, rjge-To OaH3KOo K GaTONMTOOGPasHbIM - TPaHHUTOHAHBIM HHTPY3HAM,
COOTBETCTBYIOIMM 110 BPeMEHH KOHCOMHAALHH NOABHAKHBIX o6aacreir. Mar-
HeTHTOBBIE PV/bl, CBfi3aHHbIE C ra66po-anbOUTHTOBBIM KOMIZIEKCOM, MO Aat-
HbIM onpeaeseHus: abcoJOTHOTO BO3pacTa [114], BO3HHKJIUM B paHHEM J€-,
BOHe — TIO3[HEM OpJIOBHKE. .

Cyiel0BaTeABHO, TMPH TAKOM PaspbiBe BO BPEMEHH BYJKAHHYECKOH jef-
TeJBLHOCTH W CTAHOBJEHHS WHTPY3Hil eaBa J¥ MPABHIBHO CBA3HIBATL HX
B «eJHHOE IIeJI0e» C MarHeTHTOBOH MuHepanusanueii. dPdysusHble obpaso-
panns B 3ananno-CasHCKOi NMPOBHHIIMH CKOpee BCero ¢ OpylAeHeHHEM B1u3-
KO{l PeHeTHUeCKOH CBSI3H HE UMEIT, TOrla Kax B Typrae Bce 3TH TIPOLECCH
NpeCTaBSIOT 3BEHbs ©/IHHOH LeNH reoJoTHYCCKHX coOBITHI, OrpaHHUYEHHBIX
PaKTHYECKH OHHM TeKTOHO-MarMaTHuecKnM STanoM.

M B CIPYKTYPHOM OTHOWIGHWH paccvMaTphBaembie NPOBHHIHH MOYKHO
COMOCTAB/ATh TOMBKO MOP(ONOTHUECKH — OHH TPHYPOUEHbl K JIOKAJBHBEIM
[IbIGOBBIM TPOrHOGaM; 110 FeHeTHUECKOMY JKe THIY H HCTODHH (hopMUpOBAHHS
5TH CTPYKTYpHl pe3ko pasnuuaiores. Tax, sanoxenne KaJeLOHCKOTO IPOrH-
6a 3ananuoro CasHa OTHOCHTCS K HAUaJbHBIM 3TanaM PasBHTHA FeOCHHIIIH-
HAMH M HEPAa3PHIBHO CBS3AHO C ONYCKaHHEM (yH1aMeHTA. BanepbanoBeKast
e CTPYKTYpa O(DOPMHIACh B TePUMHCKOe BpeMs B Pe3yJ/bTaTe rJEIGOBOTO
OMYCKAHHS [yKe KOHCOMTHAMPOBAHHOTO CKJIANUATOr0 OCHOBAHHS H npencTan-
naeTes KaK reOCHHKINHANbHbIH MporHl BTOPOil reHeparyy.

HeT COMHEeHHs, UTO Pa3iuuHblil XapakTep TEKTOHO-MarMaTHuyecKHX mpo-
neccos B 3anaanom CasHe m Typrae cxasascs W Ha OCOOEHHOCTSAX PYAHOI
MuHepaau3ai . MecTopoXKIeHHsa STHX MPOBUHIIAI (PA3/HUAIOTCH M0 CTPYK-
TYPHOI NO3HULHH, MOPHONONHH PYIHBIX TeJ, NapareHesucy u C0CTaBY OKOJIO-
DYAHBIX METAcOMATHTOB M TOC/ELOBATENbHOCTH MHHEDATHIALHH (Bce aTH
Bonpockl GoJee 1eTajJbHO PACCMOTPEHB! B IV ra.).

PaccMaTpuBaeMas aHIe3HTO-IHOPHTOBAs CepHS CYLLECTBEHHO OT/HHA-
eTcss W OT Apyrux Bbienenubix B Typrae Oosee paHHHX dropMaluii, HanpH-
Mep, 1Haba30-CIMANTOBOM, OOpasoBaHue KOTOPOil COOTBETCTBYET HAaUAJIBLHLIM
3TanaM PasBHTHS BapPHCCKONO MOJABHKHOINO rosca. B cocraBe aHie3HTO-IHO-
DHTOBO} CEpHH Pe3KO MpeoG1ajaloT NOPOABl aHAE3UTOBOrO psiia, HECKOJIBKO
MeHblle TIPeLCTABIeHb JHa6asbl, JalHTEl H TIPOMENYTOUHbE PaSHOCTH —
AH1e3HT0-0a3a/bThl M TPAXHAHIE3HTHl; COBEPIIEHHO OTPAHHYEHHO pPA3BUTHI
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Kucasle W menounsle nopoasl, ITo 0. A. Kyaueunory, takoit HaGop nopo Bo-
o0llle XapakTepeH sl aHJIE3HTO 1HOPHTOBLIX Tpynn (opmauuni. Chaenyer
NOAYEPKHYTh, YTO B COCTABE CEPHH ©CTh BCe MepPeXOJHble Pa3HOCTH MOPOJ,
HOPMAaJbHOH LIEJOYHOCTH — OT OJHBHHOBbIX AHa0a30B 10 KBapLEBbIX NGP-
(HpOB BKIIOUHTEIBHO.

AH1e3uTO-1HOPHTOBAS CEPHs MOJApa3Je/seTcs HaMi Ha 1Ba KOMIJIeKca:
BYJKAQHOTEHHbIH M HHTPY3HBHBIH, HazpaHHblii Capbaii-CokonoBckum. 3ave-
THM, YTO NOJ KOMMJEKCOM, B COOTBeTcTBHH ¢ onpejnetentemM 0. A. KysHe-
iloBa [84], noHumaercsi <«KOHKpeTHas, T. e. 3aHUMaiollasi ONpelesaeHHoe
MECTO B TIPOCTPAHCTBE W BPEMEHH, accOolalisd TeX THIOB II0POJ, KOTOpble
NPHHATO HA3bIBATb MarMaTHYeCKHMH, a TakKe U CONYTCTBYIOILIHX HM MeTa-
MOp(HUECKHX H PYAHBIX 00pasoBalnuil, TeCHO CBA3aHHBIX ADYT € JIPYroM
ITApareHeTHUYCCKHMH OTHOIUCHHSAMH, OJHM3KHMX [0 BO3PAacTy M 110 reoJormue-
Kol obcranoBke oOpasoBaHusi, HaXoAALlell CBOe BbipakelHe, B YACTHOCTH,
B XapakrepHoM (aiHaJbHOM ero ofJHKe».

ByikaHoreHnblii KOMnJjaexkc

ByJakaHoreHHble OPOAbl aH1€3HTO-THOPHTOBOH CEPHH TIPOCTIeAKNBAIOTCA
B CeBep-CeBepPO-BOCTOMHOM HaNpaBJeHHH B BHJE BbLIJepKaHHOH TOJOCHl LIH-
prHoit 40—60 xx, orpaHuyeHHOll ¢ BocTOKa M 3anajia Tobosbcko-JIuBanor-
ckuM 1 OnaHOBCKHM TvIyOHHHBIMH Da3JOMaMHi.

K BocToky M 3anaay OT 3TO# TOJOCHI TaKxkKe BCTPEUAlOTCs aHajorHUHbIe
nopoabl. OHH NPUYPOUEHBI K OTHOCHTENbHO HebGoubliuM I'pabenoodpasHbiM
GjokaMm, cGOpPMHpPOBABIIMMCS B CXOMHBIX YCca0BHAX ¢ BajepbaHOBCKOI
CTPYKTYPHO# 30HOH. DTH GJIOKM W3YYeHbl JIHIIb B 00LIHX YepTax, XOoTs HMEeH-
HO oHHM HauboJsee OJaronpuATHLL NJsi TOHCKOB JKede3HbIX DYI.

Maxkeuvanbias MOWHOCTL (M Y3UBHLIX U NHPOKJIAaCTHUECKHX 006paso-
BaHHWil OTMeuaeTcsi B 3anajHOM Kpblie BanepbsiHOBCKOH CHHKIIMHAABHON
30Hbl Bpoab JluBanosckoro raybunxoro pasiaoma. Ilo-Buaumomy, stor pas-
JOM M COTIPAKEHHbIE ¢ HHUM HapPYIIeHHs] MEHbIUIMX PasMepoB CIYKHIH B HH-
AKHEKaMEHHOYTOJbHOe BpEeMsl OCHOBHBIMH KaHaJaMu H3jansHHuaA aas. K Bocro-
Ky — B cTopoHy OmaHOBCKOro r1yOHHHOrO PasioMa — 3aMeTHO BO3pacTaeT
-POJb OCALOYHBIX MOPOI, XOTd 'W B STOH UYacTH B TIpelesax PyAHbIX MOJed
BYJKaHHThI PaCIPOCTPaHEHbl LOBOJALHO LIHPOKO.

B pasianuublX yacTaX BYJKAHOT€HHO MOJOCHI, MPOTSKEHHOCTh KOTOPOI
pocruraer 1000 xm, npeobmagalor Kaxablii pas To cpeaHero cocrasa sgdy-
3HBbI, TO OCHOBHOTO. BmecTe ¢ Tem HMeOTCs 3HAUUTEJNbHDbIE TMJOLAAH, Tie
H Te€ W JipyrHe pasBUThl ABHO NMOAUMHHEHHO CPEH OCALOUHbIX MJIH ITHPOKJA-
cTHUYeCKHX 00pasosanuil, Bee 310 cBHeTENLCTBYET O HEPaBHOMEPHOM IIPOSB-
JEeHHH BYJIKaHHYECKOH JedaTenbHocTH. Byakaumuam Typrafickoro nporuba
HOCHT '044TOBbIH XapaKTep, T. €. OH CKOHLeHTPHPOBAH B OT/JAENLHBIX Haubo/dee
NOABHIKHLIX yuacTKaX 3eMHON xopbl. K TakumM yuacTKaM NpHYypOUCHLI IJ1aB-
Hag Macca uHTPY3uit Cap6aii-COKOMIOBCKOTO KOMIJAEKCAa M MArHeTHTOBOE
0Py LeHeHHE.

AHanHu3 TEKTOHHUECKHX CTPYKTYP H COMNOCTABJIEHHE Te0JOTHYecKHX pas-
PE30B MOKAa3bIBAIOT, YTO AKTHBHbIE LEHTPHl BYJIKaHHW3Ma ObIIH COCpPeaoTOve-
Hbl, B 6JI0KaX, KOTOPble MCNBITEIBAIM B HHKHEKAapOOHOBOE BpeMs HHTEHCHB-
Hoe norpyxeHnde. B crpoeHuu Taxux OJ0KOB pesko npeobnazaiorT Tydbl
i 3¢ y3UBLL, POb e 0caJ04YHBIX NOPOoJ, NOAYEPKHBAIOUIUX II€PHOAHYNOCTh
M [IOJIBOJIHBIH XapaKTep H3BEpIKeHHs, IBHO BTOPOCTEIIeHHA.

B npoTHBONONOKHOCTL 9TOMY GJIOKH, COXPaHAIOLLIHE HEKOTOPYIO MOOH/Ib-
HOCTh MJIHM Jlazke NPOSIB/SIONIHEe TEHASHIIHID K MOAHATHIO, O0BIYHO CJIOHKEHBI
THIIMYHO OCAJOUHBIMM TIOPOAAMH TIPEHMYLIECTBEHHO MEeTKOBOJAHBIX (alluil.
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ITponyKTH BYJIKaHHYECKOH JeATeNbHOCTH B 3THX 0J0KAaX €CIH M HMelTcd,
TO, KaK MPaBH/IO0, OLIBAIOT TPEACTABJIEHEl MEPEOTI0KEHHEM H yiKe B 3HAUH-
TEJbLHOH Mepe COPTHPOBAHHLIM MATEpPHAJIOM, HAKOIUIEHHE KOTOPOTO IIPOXO0-
JHJ10 BMecTe ¢ KApOOHATHON M IMIHHHCTOH Maccoii.

YuuTbIBas (aiHaJsHEIH COCTAB MOPOJ H PA3JHUHYIO MX MOIIHOCTE B OT-
Jenbublx Gaokax, I1. C. ankus BeIOETHT B 2KENI€30PYIHOM IOACE JIBA Ouara
ByJKaHH3Ma: ceBepHbIH — capbalickuii W 10KHBI — anaesckuit. Haunbounb-
WM B3 HHX 10 pa3MepaM capOaificKnil o9ar B CTPYKTYPHOM OTHOIIEHWH TIpe/-
cTaBjIseTcs B BHIE KpymHOro G10Ka, OH XapaKTepusyercs HanGoaee MOILIHbI-
MH TIPOSIBJECHHSIMH BYJKaHu3Ma. B aroM 0/0ke pasMelleHbl KpynHeiue
skenesopynnsie Mectopoxkjenusi: Kauapckoe, Cap6aiickoe, CokoaoBcKoe,
KypKyHKYJIBCKOE # IpyTHe. ;

AnaeBckuii ouar ByJKaHH3Ma, INPOCTPAHCTBEHHO TPHYPOUeHHLIH yiKe
K JIPYTOMY — F0KHOMY OJIOKY, OTJHYaeTcs B 0OIeM MeHbIIeH aAKTHBHOCTbIO
n3BepxeHui, Cpeju Mopoji, CIaramwiiix 3TOT 60K, 3HAYHTEJLHbIM pasBH-
THEM MOJb3YIOTCs HOPMAaJbHO OcamouHble obpaszopaHusg. MarHeTHTOBLEE Me-
cropoxpzenus 3nech (AnaeBckoe, Benkanunckoe u ap.) neboJibiiHe, cyMMap-
Hble 3amachl MX He MPEBLIIAIT 3aMac0B TOMABKO 0AHOTO COKOJOBCKOTO HJIH
Capbalickoro MecTopOXKIeHHS.

ByakanoreHHble MOPOLl B 060HX GJ0KaX XOTS H pasaHyaloTes Mo Moul-
HocTH, uto coberBenno H Aano nosoj IT. C. [aJkuHy roBOPHTH O ABYX 0O4a-
rax BYJKaHH3Ma, MO COCTABY W TIETPOXHMHYECKHM OCOOCHHOCTSIM OHM CXOJ-
HB. 9TO TNO3BOJAET NPEANON0KUTE CYUIECTBOBAHHE eLHHOro TJIYOGHHHONO
ouara JJa BceX HHXKHeKapGOHOBBIX BYJKaHHTOB. PasanuHasi e HMHTEHCHB-
HOCTh - BYJIKAHHUECKOH AesATeIbHOCTH, MO-BHIHMOMY, CBsi3aHa C HEOAMHAKO-
BbIM TEKTOHHYECKHM DEeKHMOM 6JI0KOB — '60jiee aKTHBHOH IOJABHMHHOCTBIO .
CeBEPHONO M OTHOCHTENLHOM MOGHIBHOCTBIO I07KHOTO G/I0KA.

BeposiTHo, rosops 06 ouarax ByJaxasusma, I1. C. lankus umen B BHAY
OYary TPOMEKYTOYHble, BO3HHKAIOlHe Ha TYTH JBHXKEHHsi MarMaTHYeCKHX
Macc B BepXHHMe 5TaxH 3eMHoii kopel. Ecan 9710 Tak, T0 H B JlaHHOM c/ayyae
HeoOX0oUMa 3HAUMTEbHAS AeTau3 allus.

[TpoBejeHHEIE B TOCJeHHE TObl HCCAETOBAHHSA TO3BOJIHIH YCTAHOBUTD,
yTO B mpeenax PYAHbIX TOJEeHd CpemH PyLoBMellaloumx nopoa mpeobaaja-
10T TIMpokaacTbl M (PQy3uBLl, B TO BPeMs KaK MEXKIY DYAHBIMH TIONAMH
BYJKAHHUECKUE [OPOJB PAa3BHTHl B MEeHbUIHX MaciuTabax, Gosibllee 3HAUCHHE
31ech npuobperaroT ocajoYHble 06pa3oBaHUsA W NPOAYKTH MepeMbiBa BYJaKa-
nuToB—Tryddurs. CireproBaTeNbHO, aKTHBHABIE LEHTPH BYJKaHH3Ma He pas-
HOMEPHO PaclpeAesaauch 10 BCOMY PyLHOMY TNOsicy, a GbIIH COCPELOTOYEHDI
B OTAeJbHbLIX HAaHOOJee TEKTOHHYECKH AKTHBHLIX YYacCTKaX 3e€MHO#H KOpPbl —
Iy GUHHBIX OABHIKHBIX 30HAX BTOPOTO TOPSIIKA, COOTBETCTBYIOUIHX MO TJIO-
11aaH, IPAMEPHO, PYAHBIM HOJIAM.

Jlanee. Pynuble MOJsl (paclosaraloTes (IPpyr OT JIpyra Ha pacCTOAHWH
35—50 KM, M ecTeCTBeHHO Obl/0 OBl OXKHJI4Th TIPH TakOH MX COIHIKEHHOCTH
GOJIBIIOTO CXOACTBA TeoJorHdeckux paspesoB. OLHAKO HH B OJHOM DYIHOM
MoJe HeT HASHTHYHOCTH B HACJOEHHH OJ(HOBO3DACTHHIX BYJIKAHOTEHHBIX TO-
poa. IlocsieoBATENIBHOCTL H3BEPIKEHHS, ONpejenseMas OOBIYHO MOPSIKOM
HaTJIacTOBaHH#, COBEPIIEHHO He TOBTODPAETCH Jake B COCGIHHX DYMIHBIX MO-
JIAX, XOTS BCe 3TH TOPOJLL OIHONO Bogpacra. boaee Toro, B 01HOBO3D aCTHOM
pyi0oBMellaiolleM BYJKAHOreHHOM KoMmiexkce, Hanpumep, Kauapckoro Mme-
CTOPOK/I&HHUS, IIHPOKO NPEICTaB/IeHE HAPAAYy C aHAe3HMTOBBHIMH NOp(HpPHTA-
M ¢ Ty(amu KBapuesbie nopdupbl, a B 40 ku 1oxHee — B COKOIOBCKO-
Cap6aiickoM PyIHOM TIONe — B TOM K€ CAMOM KOMIJIeKce KHeJble 3¢ y3uBbl
He obHapy:KeHbl coBceM. I[IpH3nakoB mepepniBa B OCaJKOHAKOIJIEHHH,
yeM MOKHO OBLIO 6bl O0OBSICHHTL OTCYTCTBHE Ha IOTe 3THX NOPOJ, He ycTa-
HOBJIEHO.
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Conocrap/isa ¢BOQHBE N@0JOMMYeCKHe paspessl 110 HanGosee H3YYEHHbIM
PYAHBIM TOJSM, HeH3GE:KHO NPHXOAUIIL K 3aKJIIOUGHHIO, YTO ByJKAHHYECKas
JeATENLHOCTh B HHX MPOXOAHJa B Kakof-To Mepe aBronomuo. Manuaunue
JAB U 9KCIVIO3HH OXBATBHIBAJIH, MO-BHAMMOMY, HE BeChb YKEJe30DYVIHBIl TOsAC
cpasy, a NpoABJANHCH NMEepHOJHYeCKH H OBIIH OTpaHHYEHH B CBOEH JefTe/lb-
HOCTH OTHebHbIME Gmokamu. [lpuHuMas Bee 3TO BO BHHMAaHHE, Mbl CUHTAEM,
yro B Npelesax PYLHOIO NMOsca MMeeTcs He aBa, a 0GoJblle BYJKAHHUECKHX
04aroBs, ¢ HEKOTOPBIMH M3 HUX TIPOCTDAHCTBEHHO CBA3aHO Keae300pyieHeH e,
B nacrosuee BpeMs B COOTBETCTBHH ¢ HAHMEHOBAHHEM PlyJHBIX TIOJeH MOXK-
HO BblaeauTh Anemrnncknii, Kauvapckuii, Coxomnoseko/Capbaiickuii, KypaxyH-
kyabexuil, Anaesckuii, Beuxamuuckuit u [larbpkynbekuil ByJaKkaHHUECKHE
oyard. He uCKIOUeHa BO3MOMKHOCTB, YTO C JeTaju3alieil TeoorochbeMoy-
HbIX paboT KOJHYECTBO OUATOBLIX 30H BYJKAaHH3Ma OyIeT aHauuTe/NbHO yBe-
JHYEHO.

Bee a1n BynkaHuyecKHe ouyanu npoMexyroutble, OHH CBA3aHBI KaK ¢ e1H1-
HbIM TAYyOHHHBIM OYATOM, TAK M HENOCPENCTBEHHO ¢ YYaCTKAMH H3JIUSHHL.
Xapaxrep HM3BEDXKEHUT M YacTOTA BYJIKAHHUECKHUX NPOLECCOB 00YCI0BICHLI
B OCHOBHOM TEKTOHHUECKHM pEKHMOM, B YACTHOCTH NEPHOJHYHOCTLIO TIOJ1-
HOBJIEHHS paHee 3a/J0XeHHbIX u 00pa3oBaHHEM HOBLIX PAa3JIOMOB, MO KOTO-
pLIM TOQHHMaJIHCh MarMartHYeckue pacniasbl. B mpomMe:KyTOuHBIX ouarax,
N0 HallleMy MHEHHIO, TIPOHCXOLHT Au(pepeHlHallus MarMbol, B 3HaUHTeAbHOH
Mepe 371eCh JKe OCYIIECTBIAAITCH NMPOLECcChl acCHMHJALME U KOHTAMHHALHH.
Pasauunas mojaxora npoueccoB JudipepeHIinaniy, HaxoasIlas CBOe Bbipa-
JKeHHe B HEOJMHAKOBOM KOJHYECTBEHHOM M KAauUGCTBOGHHOM COCTABE BYJKa-
HHUECKHX MOPOJ, (CBSI3aHa, NO-BHAHMOMY, € IMYOHUHOH PaCTONOMKEHHs IIpo-
MEXYTOUHOI'0 04ara, ¢ COCTaBOM BMEIIAOLUHX TOJIL[ H JHHAMHKOH OJoKa,
B KOTOPOM pa3MelLleH 3TOT Ouar.

IlpocTpaHcTBeHHAas CBA3b TAKHX OUAN0OB ByJAKaHH3Ma ¢ HHTPy3usiMu Cap-
Oaii-CokoJOBCKOrO KOMILIEKCA 'H IPHYPOUSHHOCTh K HHM K€ JKEJNe30DyIHbIX
MECTOPOZK/I€HHH CBHAETEIBCTBYIOT O TOM, YTO IPOABHIKEHHE B BEDXHHE 3TAKH
3eMHOH KOPbl MarM H NOCJeMarMaTHYeCKHX PacTBOPOB, OCYLLECTBJSIOCH MO
OJIHAM 1 TeM 2Ke NePHOAHYECKH NOJIHOBJSBIIHMCSI IJyOHHHBIM Pa3ioMam.
C apyroii cTOPOHBI, 3TO OTPaKaeT B KAKOH-TO Mepe cOJHKEHHOCTh BO Bpe-
MEHH NpPOoleccos MarMaTH3Ma | OpyLeHeHHs.

BospacTHOoe mosOMKeHHe BYJIKAHOT@HHOTO KOMIVIEKCA YETKO ONpepess-
erca Guarogaps HaTHYHIO MHOTOUHCJEHHOH (payubl B OCalOYHBLIX MOpogax,
nepecyaauBaruxca ¢ sddysusamu w Typamu. OcHoBHAA Macca H3JIHSHHUIT
POXOJiHaa B CcpelHeM-BepXHeM BH3e-HaMiope.

By/xaHOTreHHbI KOMIUIEKC XapaKTepPH3YeTcs 3HAUHTENLHOH NecTpoToit
coctaBa M (halnaJbHOH H3MEHUHBOCTBIO TIOPOJL 1O NPOCTHPaHKIo. 3aech TOKa
HC YCTAHOBJIEHBl MapKHPYIOIIHe TOPH3OHTEI, Kak, Hampumep,Ha ¥Ypase [79],
KOTOPble MO2KHO ObLIO OBl MPOCJEUTE IO BCEil BYJAKaHOTEHHOH ToJioce. DT0,
KOHEYHOD, co3/laeT Onpeje/esHble TPYAHOCTH B pacliHdpoBKe nocjenoBaTe T b-
HOCTH ByJKaHusma. Kpome Toro, onpemeneHHas HanpaBJAeHHOCTb BYJIKaHH-
YeCKHX IpolueccoB no Typramo B Le10M MacKHPyeTcs ele # TeM, 4TO A
KaAJI0T0 ByJIKAHHUYECKOTO 04ara, Kak MBI y:Ke DOBOPHJIH, CBOHCTBEHHA TOJIb-
KO €My TpHCyllas IIOCAeL0BATeJbHOCTh H3JHIHHS J1aB W HE TIOBTOPSAETCS
B JIpyniX JlazKe CPaBHHTENLHO HeladeKo PacloloXKeHHBIX ouarax. 31ech, HaM
Aymaercsi, clpaBe/lIHBO MDEANON0KEHHE, YTO B HHKHEKapOOHOBOe BpeMsi
CYULeCTBOBAJ Pl H3OJMHPOBAHHBIX, HO CXOAHBIX B LEJOM IO COCTABY IpoMe-
ZYTOUHBIX OY4TOB, B KOTODHIX AH(GhepeHIHalus NPOABHIACE HEOLHHAKOBO,
YTO H HAUWIO OTparxKeHHe B PAa3JMYHOM XapaKkTepe H MOC/e10BATeIbLHOCTH
W3JFHAHIS J1aB.

B camom ofuwem Buze Kak 6yaTo 6Bl ycTaHaBJAWBaencs npeobaajgamie
B HHHHX H BEDXHHX YaCTAX Paszpe3a MHPOK/IACTHUSCKHX TIPOJYKTOB, CBHIe-
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TeJNBCTBYIOLIMX O B3DBIBHOM XapakTepe BYJKaWHUeCKHX npoueccoB. B cpex-
Hell yacTi paspesa npeob/ajaioT JaBOBBIC H3JHAHHSA, TY(DB H TydoreHnse
MOPOAL HM MOLYHHEHDI.

B. meTpoxXuMHYECKOM OTHOLIEHHH JJs1 PaccMaTpPHBAEMOro KOMIJIEKca
BecbMa XapaKTepHa TIOYTH Beerja MOBLIMIEeHHAS LEJ0YHOCTh TIOPOI, pPe3Koe
npeobiajanue HATPHS Hajg KajaHeM, HHTEHCHBHAs NPONUJIHTH3ALHA H He-
pEIKO TeMaTHTOBBIH Xapakrep aHareHesa.

HarpoBelit MeracoMaTos B OT/eJbHBIX TOaulax 3¢ V3HBOB NPOSBHICH
PEerHOHaJbHO, OJJHAKO HHTEHCHBHOCTH €ro B PAasHuHbIX [y4acTKax Jake 01
HOH 1 TOH Ke MOpojH fanexo He oauHakoBa. [losToMy Haps1y ¢ BTOP HUHBIM
anLOMTOM BO BKDATJIGHHHKAX M OCHOBHOH Macce 3¢ ¢ y3HBoB Hepeako BeTpe-
yaercs OUIMNOKJIa3, COXPaHAIHH pPeJHKTH Gojiee OCHOBHOIO Maarkokjaasa.
Taxoro pona meracoMaTo3 sIBJSIETCS ABTOMETaMOP(MHYECKHM, OH OCYILECTB-
Jisijics MOOGHO CIHIHTH3AUWH B TIOABOHBIX YCJAOBHAX M, BEPOATHO, HA 3HAa-
GYHTeNbHBIX rayGnHax. OKHCAHTeNbHDBIE MPOIECChl TPH 3TOM OBIJIH B KAKOI-TO
Mepe ocialbJueHbl, H CTeKIOBaTas Macca, ecJi TaKoBasi HMeJach, nperep-
neBajia 3eJleHOKaMEHHOe H3MeHeHHe. B npoTHBonosomHOCTL ITOMyY 3ddy3u-
BBI, C(HOPMHPOBABIIHECHT HA CPABHHTEJNBHO HEGOJBIIHX IMIYOHHAX H B HA3eM-
HBIX YCJIOBHSIX, KaK TPaBujo, ObIBAIOT OOHILHO MPONUTAHBI THAPOOKHCIAMH
Keqresa. OHM 3a1€raoT YacTo CpelH TPYGoo6IOMOUHBIX ecUaHuKOB, KOHIJIO-
MepaTtoB, Tydonecyanuxos. Buuimesoro usera 3pdysuBbl U TY(L WHPOKO
pacnpocTpaHeHbl B BepxHeil yacTH paspesa BaJlepbSIHOBCKOH CBHTHI, OHH
CBHIETEJLCTBYIOT O NOJIHATHAX GJIOKOBLIX CTPYKTYP H DErpeccHu MOpS.

Jlast ByNKAHOTeHHBIX MOPOJ PYAHOTO MOsica XapakTepHO MNOCTOSHHOE
NPHCYTCTBHE B HUX psina MukposneMentos. E. A. Masuna [32, 33] ykasbisa-
€T Ha TOBBILIEHHOE COJMepKaHHe I10 CPaBHEeHHIO ¢ KaapkoBbiMu Ni — B 3-—5
pas, a B paitoHe Kypxyukyabckono pymsoro moas s 10—I15 pas, Cu—
B 5—10 pas, Pb u V—B 2—3 pasa. [ToBbllueHHas KOHUEHTpAIHs STHX 3Je-
MEHTOB NpHcylla rab6poHaHbiM MarMam u ee auddepenunaram.

Huxe upusoaurcs nerporpaduueckas XapakTepHCTHKA TVIaBHeINX
THIIOB IOPOJ| BYJKAHOTEHHOTO KoMIiaekca. Jlasa woxHoit vactu Typras sme-
HawliHe OpyrLeHeHHe TOPoALl NOAPOGHO onucanbl HaMu paHée [43]. Muorue
H3 3THX MOPOJ MPOCJIERHUBAIOTCA 6e3 CYIIeCTBeHHbIX H3MeHeHHIl W B ceBep-
HOl YacTH PYIHONO TOsica, MOITOMY, H3beras MOBTOPEHHI, Mbl OCTAHOBHMCS
Ha HX XapaKTePHCTHKE OYeHL KpaTko. Bojee nerajbHO OCBElLIeHb B HACTOA-
weit pabore xucable 3Gdy3uBH U OPTOGHUPHI, TeHETHUECKAst NPHPOIA KOTO-
PHIX, K COXKaJIeHHIO, elile He TIOJHOCThIO pacllupposana,

lTerpoepaguueckoe onucanue 8yAKaHuToS.

Hna6asosbie nophuputel, Hesnauntenbibie Mo npoTaKeHHOCTH noKpo-
Bbl OCHOBHBIX 110POJi BCTPEYAIOTCA B PYIHOM II0SICE TIOBCEMECTHO, HO GoJjee
IHPOKO OHM mpeactaBiaensl B Anewnnckom, AnaesckoM, Coxososcko-Cap-
GaiickoM u KypayHKy/JIbCKOM PYAHBIX MoJsix. MolHocTh HX 371ech 1OCTHraeT
HECKOJIBKHX [IeCATKOB H PEKe — MepBbIX COTeH MeTpoB. OObYHO e aHaba-
30Bble NOPQUPHTEI OTMEUYAIOTCS B Bije HeGOAbWHX npocaoeB (5—10 x) cpe-
JIH AHJIE3HTOBBIX MOPHUPHTOB, TyDOB, HIBECTHAKOB H KapOGOHATHO-TIHHHCTHIX
o6pasoBanuii. C aH1e3UTOBLIMH NMOPHHPHTAMH OHH HepeaKo OLIBAlOT CBA-
3aHbl MOCTENEHHBIMH IEPEeXoJaMu uepe3 aHAe3uTo-0a3albTOBbIE MOPHUPHTHI,
NPH 3TOM CTPYKTYpPa HX TAKZKEe H3MEHAETCS NOCTENeHHo.

Hnabasosbie nophHPHTH — OGLIYHO TEMHLIE HJIH CEPOBATO-3€/MeHble M0-
POJIbl MacCHBHOTO CJIOXKEeHHs, HO MHOIZAa OHH OOHAPYKHBAIOT HEOTYETJIHBO
BBIDAJKEHHYIO (JonaansHocTh. B 6eperospix o6Haxenusix no p. ToGoay stu
NOPOJLl OKpallleHbl B BHIIHEBO-KPACHBIH 1IBET, 4TO OOYCAOBIEHO NPOITHTAH-
HOCTBIO MX IbIJIeBHIHBIM TreMatutoM. [lophupoBble BbieqeHHs B HHX yalle
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BCEro NMpeICcTaBJieHbl NIVIAaTHOK/Aa30M, H TOJAbKO H3PeLKa Haba10/1a10TCd KOPOT-
KONPH3MATHYECKHE KPHCTAJIbl MHPOKCeHa H ONHBHHA. PeHOKPHCTANIBL 1Ha-
6a30BblX NOPMUPHTOB — THIHUHO HHTPATENTyPHUECKHe 0OpasoBaHua ¢ OT-
YeTJMBLIMH TIPH3HAKAMH PEAKIHOHHONO 3aMelleHHs, Hanpumep, OJNHBHHA
MHPOKCEHOM.

CJleyeT 3aMeTHTb, YTO B PyAHOM Nosice THOHYHbE 1H206asbl, T. €. 10-
pOALI, JIMILICHHBIE TOP(HHPOBLIX Bbi1eJEHHI, NOYTH HE BCTPEHAIOTCA.

[To cTPYKTYpPHBIM TIPH3HAKaM, B YACTHOCTH MO CTENeHH KPHCTaNIH4HO-
crH, nua6a3osble MOPGHPHTHL JOBOJNBHO Pa3HOOOPA3HBI, XOTH M0 MHHEPaJb-
HOMY COCTABY OHH MaJjlo 4YeM OTJMYaloTes Apyr OT Japyra. MO02KHO BLIIEJIHTh
cJlelyIoliHe OCHOBHbIE Pa3HOBHHOCTH 3THX MOPO/L.

OuauBuHOBbBIe THabaszoBble NOP(HPUTH Pa3BuThl 10ro-3a-
nagnee KypyHKYJIbCKOPO MECTOPOXKIGHHS, A TakzKe B AJICIIHHCKOM H Ana-
€BCKOM PYAHBIX mossx. [locTeneHHbiMH NepexofaMi OHH CBSI3aHbL ¢ aH/1E3H-
10-623aJbTOBBIMH H aH1€3MTOBLIMH NMOPHHUPHTAMH M, HECOMHEHHO, NPEACTaB-
JAI0T eIHHBIH KOMarMaTHYecKHH KOMIJIEKC.

XapakTepHoii uepTOil ONHCHIBAEMbIX TIOPOJ ABJAAETCA KAWHOTHIHBIN MX
0061UK, COXPAHEeHHe B PsJe ClydYaeB CTEKJIOBATONO Me30CTasuca H B TO XKe
BpeMsl OTCYTCTBHe CBE€XHX, He 3aTPOHYTHIX BTOPHYHBIMH MpoOLEccaMu KpH-
cTansos oausuHa. ITocsaeqHue BCTpEUAaTCs B BHAE PEJIHKTOB B MOHOK/IHH-
HBIX NHPOKCEHaX, HO ualle Bcero B ()opMe XapaxkTepHbIX nceBaoMopdos,
npeACTaB/leHHbIX CEepIeHTHHOM neTejbyaToro crpoetins. OJHBHH, CYyas 10O
ncesoMopdo3aM H OTAENbHBIM COXPAaHMBIUHUMCH OT Pa3JIOKEHHS ydacTKaM,
NpejCTaB/IeH M30MEeTPHUHbBIMH (PeHOKpHCTadIaMu (GopcrepuTa, pasmep KOTO-
puix kKosaebaercsa or 0,8 10 2 Mm; HE B OZHOM (CJIyude OH He BCTpeyaJics B OC-
HOBHOH Maocce Mopojbl. B NpoTHBOMOMOKHOCTL 3TOMY MHPOKCEHbI 10BOJLHO
06BIYHbl He TOJBLKO BO BKPaNJeHHHKAX, HO W B 0CHOBHOH Macce. Cyas no on-
THUECKHM CBOMCTBAM, KIMHOMMPOKCEHBI WMEIOT HEeOJHHAKOBLIH cocTaB. 3Ha-
ynTesbHBIe KoaeGauns yraa noracanns cNg— ot 37 g0 52°, a Takke 2V—
or +56 no +61°, Ng— Np —or 0,023 no 0,030 u nossienie B HEKOTOPLIX
KpHCTaaaax (THTAH-aBrHTAX) 3aMETHO BbIPAaKEHHOH HaKJIOHHOH AHCHepCHH
CBHJIETENBCTBYIOT O TIEPEMEHHOM COJIEPZKAHHH B ABrHTaX THTaHa, TIIHHO3eMa
H, BO3MOIKHO, #eqesa.

[Top¢upoBble BbilEJEHHS MJArHOKIa3a BO BCeX Pa3HOBHIHOCTAX THa-
6a30BLIX NOPGHPHTOB pacmpenensiones GoJee HIH MeHee paBHOMEpHO, cO-
craBass B cpeHeM okojo 18% o6bema nopobl. [Tnarmoksassl OUTH BCET1a
. C/IBOMHHMKOBAHbI, B TOH MJM MHOH Mepe aJbOUTH3HPOBAHLI, CEPHIHTHINPO-
BaHbl H COCCIOPHTH3MPOBAHbl, 4 B HEKOTOPHIX caydasX ¢1a6o 30Ha/bHEL Co-
cTaB maanHokaasa uamensiercst or Ne 62 o 88 [43].

OcHoBHas Macca OJMBHHOBBIX 1Ha6a30BbIX MOPHOHPHTOB TOJIEHTOBAS, HO
MectaMu TunHuyHo opuroBasi. Hapsay c wHpoko pacnpocTpaHeHHbIMH nei-
CTAMH NJAaTHOKJa3a, KoTophie mo cocraBy Bcerpa Kucaee (Ne 50—58),
yeM BKpanJeHHHKH, H H30METPHYHbLIMH 3€PHAMH aBruTa 3/1€Chb TNOCTOSHHO
BCTPEYAlOTCsl arperaTHble CKOMJEHHs 30HA0Ta, XJOpHTA, KadbUuTa M TH-
TaHOMAarHeTHTa.

JIna6aszosble aMHT 1 aJOHNIbl XapakTePH3YIOTCA HAJHYHEM 3HA-
YHTEALHOTO KOJHUECTBA MHH/LAJHH, pa3Mep KOTOPBIX KojebJercs oT AecATbIX
noaeit muaaumerpa o 6—8 mam. PopMa MHHAANWH Pa3THYHAA: OKpyriad,
rpybooBasbHas Hau Gojee caoxuas. MuHiaanub OGLIBAIOT BHIMOJHEHb KaJlb-
ILHTOM, AKTHHOJIMTOM, 3THAOTOM, XaJUeA0HOM, ILeOJUTaMH H TPEHHTOM.
AMHI1a710H1aM CBOMCTBEHHA [OCTATOMHO sicHast (JIIOHAAJIBHOCTD, BHELIHE
noauepKuBaemMas cyGnapansebHbIM paclo/IOKeHHEM YIVIOMWEHHbIX MHHI1a-
JHH, @ B UG AX— UETKO BBIPaKeHHOH MHJI0TaKCHTOBOH CTPYKTYPOit MHKpO-
JINTOB OCHOBHOI Macchl, B amuraanonjax oauBuH He obHapyKHuBaercd, B OC-
TAJLHOM HMX COCTAB TOT K€, YTO H OJHBMHOBBIX AHa0a30BbIX NMOPPHPHTOB.
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BasansroBbe nopduputne HanbGosee WHPOKO pacnpocTpaHe-
Hbl CPeJIH BYJKAaHOT€HHbIX NOPOJ BaJIePbAHOBCKOH CBHTHI, XapaKTepH3YIOTCH
HHTEepPCepPTaJbHOH HJH NHAOTAKCHTOBOH CTpyKTypoil. OcHOBHAf Macca B HHMX
MEJIKO3epHHCTasA, MEXKAY MHKDOJHTAMH NJ4rHOK/a3a Hapsaay € aBrHTOM
[IOCTOSIHHO BCTPEYaloTCsl MPOAYKTH  JAeBHTPH(HKAUMH CTeKJa — 3MHJI0T,
XJIOPHT, KaJbLUT H MeJbuaiilllie 3epHbILIKM THTaHoMarHetHra. Bo Bkpan-
JeHHHKax rnpeobJjagaer ocHOBHOM nuarnokaas (Ne 72—87) u pexe BCTpe-
YaeTcs aBrHUT.

HoneputoBseie MOPHHUPHUTH OTHHYAIOTCH NOJHOKPHCTANIHYE-
cknM crpoenneM. OcHOBHAas Macca 3/eCh MNpeCTaBleHa KpynHbiMH (10
0,8 mm) neiicramu aabOHTH3HPOBAHHOTO NJIATHOKJIA3a W H3OMETPHYHBIMH
3epHAMH TIHPOKCeHa, HepelKo 3aMelleHHONO XJIOPHTOM H axThHOJAHTOM. Ilo-
BHIHMOMY, 3Ta Pa3HOBHAHOCTb NpejcTaBjsieT co0oit NPHNOBEPXHOCTHYIO
tawuio naTpysuil. OHaKO COBCEM HE HCKIIOUEHA BO3MOKHOCTL 00pa3oBaHud
WX H KaK NPOAYKTOB H3JIMBLIIMXCS OCHOBHBIX JIaB B TyBOKOBOAHBIX YaCTAX
Gacceiina.

Tunuunbie cyGByJKaHWUYecKHe TeJla JOJEePHTOBBIX TOP(QHUPHTOB mpocie-
JKHBAIOTCS B BePXHEH YacTH BYJKAHOTeHHOH TOMUH AMeUHHCKOTO pPYJIHOTO
noJis, a Takue e 1o cTpykrype addyauss — B Kposie COKOJOBCKOTO Me-
CTOPOKIEHUS.

JIlnaGa3oBbie TOPMUPHTEL B TO HJIH HHOH CTENGHH aJbOHTH3HPOBAHBI
H TipeTepnend 3evieHoKaMeHHoe n3MeHeHue. OcoGeHHO HHTEHCHBHO OHH mpe-
oGpa3zoBanbl B 30He opyienenusi. [To Hum, HanpuMep, B AJICUIHHCKOM, Ana-
eeckoM H COKOJIOBCKOM MECTOPOXKAeHHAX 06pa3oBaJjlich CKANoOJHTOBLIE Me-
TACOMATHTBI, MHPOKCEH-TPAHATOBbIE CKapHbl H MarHeTHTOBblE PY/AEL Penuk-
TOBble yuacTKH jHabGa30BbiX MOPGHPHTOB CPEIH CKAPHOB H JaiKe CPelH
PY/HBIX TeJ BCTPEYAIOTCH MOCTOAHHO, NMPHUEM TaKHe «OCTaHILbl» JIOCTHrAOT
3—10 # mowHOcTH H 40—50 M MO NPOCTHPAHHIO.

XuMuueckuii coctaB 11na6asoBbix nOPPUPHTOR HATIOCTPHpYeTes Taba. 1,
a Takze gMarpaMmoil puc., 2. 3HayuTeNbHAs YacTh PACOMATPHBAGMBIX NOPOJ
o6Jajaer MOBBLIIEHHBIM COJEpIKAHMEM Lieaoyeil W ocobenHo Harpus. B 1o
e BpeMs cpeau jnaba3oBbiX MOPGHPHUTOB BCTPEUAIOTCS Pa3HOBHIHOCTH C OT-
HOCHTEJILHO BLICOKHM cojepKanueM kpemHesema. OHH 3aHMMAIOT NPOMERKY-
TOUHOE TIOJIOKEHHe MeK1y AnabasaMu M aHIe3HTAMH H MOTYT ObiTb OTHECe-
HBl K TPYTIe aH1e3uTo-6a3anbToBBIX NOP(QHPHTOB.

Aunesuroebie nopouputsl. Manusuecs mopoabl cpeiHero cocrapa LIH-
POKO pPacnmpoCTPAHEHB BO BCEX PYAHBIX MOJSX, NMPHYEM CPexH ApynHx -
(y3HBOB OHH 3aMeTHO mpeobaanaioT. AHLe3HTOBBIe MOP(PHPHTE B NPOTHBO-
N0JI0KHOCTh OCHOBHBIM TOPO/1aM MOYTH BCerja conposoxkjalorcs tydamu,
MOLHbIE TOJLLH KOTOPbIX 0cobenHo XapakTepHbl juis Kauapekoro, Cokonos-
cko-CapGaiickoro u Apyrux pyanbix nonei. Kpome Toro, s paspese oHH ne-
peciauBaloTcsi ¢ JHa6asoBLIMu mopdupuTaMu, TYQHHTaMH, [THHHCTBIMH
CNAHIlAMH H M3BECTHAKaMH, VKa3blBAIOIWMH Ha TPEHMYLIECTBEHHO TO/LBO-
Hble yCcJOBHA MX oOpasosanus. O6 3TOM Ke, BEepPOSITHO, KOCBeHHO CBHJE-
TeNLCTBYeT M 3eJeHOKaMeHHoe HX uaMmeHewue. Ilpasna, B Bepxmedl wacTh
BaJIePbSHOBCKOIN CBHTHI aH/IE3NTOBbLIE MOPMHUPHTHL YACTO OKA3bIBAIOTCHA OKpa-
IIEHHBIMH B BHIIHEBO-KPACHBIE TOHA 3a CYeT NPHCYTCTBHS TOHKOP ACTLIIeHHO-
ro reMaTHTa M THAPOOKHCJIOB JKese3a, JTH TI0pPOAbI, BO3MOKHO, (HOpMHPO-
BAMNCh yXKe B YCAOBHAX NMOAHATHS BanepbaHOBCKOM CTPYKTYPbl H 4aCThIO
naxe B HaseMHbIX [ycaosusx. Ouu pacnonaralores cpein rpy600610MOYHBIX
KaacTHyecKuxX nopoa. O6bIYHO aHIe3HTOBbIe NOPGUPHTE 06PA3YIOT IOBOJALHO
MOLHBEIE TOKPOBbI, CPABHHTENLHO ObLICTPO BHIKIMHHBAIOUIMECS TIO MPOCTHpAa-
HHI0; HeOoJbllIHe TOJIIH ITHX MOPO]L YacTo YepeayloTes B pa3pese ¢ TAKHMH
e Mo cOCTaBy Ty(aMH, 4TO CBHAETeNBCTBYET O NMEPHOLHYECKOM H3MeHEeHHH
Xapakrepa BYJKAHHYECKHX H3BepKeHHil.
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AnpeauToBble TOP(QHUPHUTHL MO COCTABY HE CTOJIb YK Pa3HooGpasHbl, HO
NeTaJu HX CTPOeHHS M OCOOHHO CTPYKTYPbl OCHOBHOI MAacCHl J10BOJILHO pas-
auuHbl, [To-BHIHMOMY, H3JIHAHHE aHJEe3WTOBLIX J1aB, TPHYDPOUYEHHBIX K OT/Le1b-
HBIM aKTHBHBIM LIEHTPaM BYJKaHH3Ma HJIH, HHaye BbIpaxKaschb, K MO/JBHKHBIM
rAyOHHHLEIM 30HAM, IIPOXOAHJIO B HUAKHEKapOOHOBOE BpeMs Ha Pa3iHUYHLIX
ray0uHax, OTCI0la H pasjuuHas CTeneHb KPHCTANJIHYHOCTH 3THX MOPOA.

Boieasioresa cae/yiolie OCHOBHbIE PAa3HOBHIHOCTH aHIE3HTOBBIX TOP-
dbuputos: 1) NOpGHPATH ¢ KPYMHBIMH NOPOHPOBLIMH BbIENEHHAMH PONOBOMH

-Ta6aunma 1
Xumuueckuii cocras auabaszosbix nopgupHTos, Y

ana- | Si0, | TiOy| Al,04|Fe.04) FeOiMnOMgO | CaO |Na,O|K.0 | H,Of n.mn.| P,Og| Cysma

Jan3a

66 | 52,44 | 144 | 16,04 | 887 [0,88(0,31 | 5,77 | 541 | 450 (1,60 — | 3,49 (0,25 100,90
67 | 48,56 | 1,55 | 16,61 | 9,78 |1,70|0,31 | 391 | 791 | 520(1,22| — | 3,54 |0,23 | 100,52
68 | 5928 | 147 | 15,04| 637 |1,56|0,17( 1,18 398 550|245| — { 3,05 | 0,34 | 100,39
73 | 54,27 | 0,95 | 17,76 | 3,23 |4,280,15| 496| 7,74 | 2,55|2,01|0,54| 1,68 | 0,25| 100,37
115 | 4961 | 2,20 | 16,09| 7,03 |1,75]|0,25| 5,01 | 560 | 535|1,40(1,77| 2,28 |0,52| 98,86

116 | 51,54 | 0,87 | 17,26 | 8,26 (2,19/0,09| 4,30| 6,59 | 375|190 — | 2,08 | — | 98,83
119 | 54,06 | 2,15 | 16,01 | 7,88 | 2,70 (0,10 | 2,79| 5,04 | 430|2,26|2,10( — |0,05| 99,44
177 | 48,79 | 1,01 | 21,14 | 6,60 | 594|022 | 0,63| 690 | 2,17|265(0,30| 4,27 | — | 100,63
178 | 52,11 | 063 | 15,32 | 7,21 |2,09|0,16| 4,18 | 11,56 | 3,88|092|0,10| 1,43 99,59

179 | 50,16 | 1,55 | 16,05 | 3,15 [6,61 0,14 | 1,61 | 14,00 | 3,80 |0,60|0,57| 2,30 | 0,37 | 100,91
180 | 51,20 | 1,50 | 15,96 | 3,25 | 7,180,17| 2,63| 9,30 [ 4,20|1,241,00| 1,42 |059| 99,64
181 | 47,66 | 0,83 | 15,93 | 3,16 |6,93|0,09|10,09| 6,72 | 3,57(0,75|2,47 2,14 |0,18| 100,52

IMpumeuanue 66— cnuant, Cokonoseko-Capbaiickoe pyanoe note (C. H. Taiic);
67, 68 — nuabaszosbie nophuputh, CokosoBeko-Capbaiickoe pyauoe moae (C. H. Taiic);
73 — asrutossiit nopguput, Cokonoseko-CapGaiickoe pyanoe moae (C. H. Taiic); 115, 116,
1!9—zau6Gazosuiii nopguput, Kawap (H. M. Beaswos); 177, 178—anaGa3oBbiii nopguput,
Apaeska (A, M. dprmxnn); 179, 180, 181 — nuabasosstit nopgmput, Anemnnka (H. M. Be-
JISIIOB).

UncanoBble XapPaAKTEPHCTHKH

aﬂ:fuaa a e b s a’ ) id m’ c’ n
66 12,30| 4,70| 20,80162,20 | — | 43,0 | 48,0 90 | 820
67 13,7 460| 22,80| 5890 | — 46,0 | 30,0 | 24,0 52,1
68 16,0 2,30] 12,10 69,60 | — 61,0 | 17,0 | 220 78,0
73 8,8 8,1 7,7 | 75,4 — 41,0 | 49,0 10,0 61,1

115 14,5 41 | 202 |612 — 40,0 | 45,0 | 150 85,0
116 11,6 6,5 | 19,4 | 62,6 — 50,0 | 40,0 | 10,0 75,0
119 13,0 40 | 16,0 | 67,0 — 59,0 | 30,0 | 11,0 74,0
Y77 9,7 95 ' 17,3 | 63,5 — 74,0 7.0 | 19,0 55,0
178 10,1 53 | 24,6 | 60,1 — 34,0 | 29,0 | 37,0 86,0
179 99 6,0 | 23,6 |60,5 — 1390 | 12,0 | 49,0 | 50,0
180 20,0 0,6 | 23,4 | 56,0 — 33,0 | 180 | 490 40,1
181 9,2 62 | 21,9 (627 — | 330 | 60,0 70 | 86,0

ob6Manku; 2) nop@UpHTH, B KOTOPbIX BKPanJeHHHKH POroBoil 0GMaHKH XOTs
H NPHCYTCTBYIOT, HO OUYEHb MeJIKHe, eBa pasIHYHMble [POCTHIM I/1a30M;
3) nopdupuThl ¢ NOPHUPOBHIMH BHIEJNEHHAMH TOJbKO TIanHOKIasa; 4) mu-
POKCEeH-POroBOOGM aHKOBbIE NMOP(HPHTLL; TIOCJAEIHHE ABJAIOTCS MepPeX0oIHbIMH
OT aHJe3HTOBBLIX K 6a3aMbTOBLIM NOPHHPHTAM.



87

88

83

152

182

180

Puc. 2. BapuaunoHsas auarpaMma XHMHYECKOTo cO-
! — cpeauee snauenue nopon [Mene;

Mo MHKPOCKOMOM /Il BCEX (PA3HOBHIHOCTEll ycTaHaBauBaerca nopdu-
poBasi CTPYKTYPa, HEPe1KO 1axke NOJAH(PHPOBasi, MOCKOJbKY oOllee KoJHye-
CTBO BKpaTVIeHHHKOB foctHraer 60%, o6biuHO e 0HO Kosebjercs B mpeje-
Jaax 35—40% oGbema nopobl.
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crapa 3Q@QY3UBHHIX MOPOA BYJIKAHOTEHHOTO KOMIIIEKCa.
2 — cpeaHee 3HavyeHue MOpPGJ] ITHHL

[lnaruoxaas Bo BKparJIeHHHKaX TaGJHTUATOl M TpH3MaTHueckoit ¢op-
mbl, [Tourn BO Beex cayyasx OH [IOJHCHHTETHYECKH CIABOHHHKOBAH n obaana-
eT HepeiKo OTYETJHBO 30HAJBHBIM CTpoeHHeM. H1po TakHX NIarHoKIas’oB
Gosiee ocHoBHOe (Ne 60—65), a mepudepuiiHble 30HB Bce Oojiee KHCIbIe.
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Brewnss 3oHa Obisaer npejacrasaeHa anae3auHoM Ne 30—35, a B HeKOTOPhHIX
nokposax Anaesckoro m BeHKaNIHHCKOrO PynHLIX NOJeil — gaxe ONHTOKJA-
3oM Ne 25—27.

PoroBasa o6MaHKa c/l0KeHa NPH3MATHYECKHMH TOUTH BCerjaa YAMMHEH-
HBIMH KPHCTAJUIaMH, pasMep KOTOPbIX H3MEHSeTcs OT HEeCKOJBbKHX MHJIJIH-
mMeTpoB /0 2 cm B mnonepeundke. KpynHble HHAHBHABL POroBoil 06MaHKH, Ha-
npumep, B pailonax Entafickux u AjaeBcKHX MecTOpOxAeHHH, o6pasyioT
rjoMeponopdHpoBble CPOCTKH, MEXKAY KOTOPEIMH OCHOBHast Macca nanboJee
[OJIHO pacKpHucTannun3osana. B muubax mox MukpockomnoM porosas o6Man-
Ka 3eqeHas HaH OypoBaTo-3eseHasi, HEPELKO OKpDYxKeHa ONMalMTOBO{l KaeM-
KOH; 3aMeTHO NJICOXPOHplyeT: 3esleHbll, GypoBaTo-3eaenblit no Ng, ceposaro-
seseHblil 10 Nm n moutn GeclBeTHbIH WM Cab0KenToBaTo-3eaenbil no Np;
yron mnoracanusi cNg=19—23°; —2V=86—78°, Nq=1,676—1,668; Np=
= 1,662—1,644; Nq—Np = 0,026—0,021.

B pyaxoii 3oHe, B yacTHOCTH BOJH3H CKApHOBHIX TeJ, 10 POrosoit 06-
MaHKe NOPGHPHTOB PA3BHBAIOTCH MEIKO3EDHHCTbIE arperatbl NHPOKCeHa-
nuoncuna (+2V = 56° Ng=1,708—1,701; Np = 1,680—1,670), xotopsie
1l0pa’<aloT YacTHYHO H OCHOBHYIO Maccy. JTO THIHYHBIE OKOJOCKAPHOBBIE
NOpPoJbl, HO B OTJIH4YHe OT JIPYruX MecTOpoxaeHHi [45] mMHpPOKceH 3jech ac-
CCIHMPYET ¢ aJbOHTOM, a He C OCHOBHBIM IJIATHOKJIA30M, 4TO OOYCJOBJEHO
BBICOKHM XHMHUYECKHM MOTEHIHAJI0M HaTpHs.

[Tupokcen B auaesuToBBIX MOpP(HUPHTAX OTMeUaeTcs peako. PasHOBHI-
HOCTH OIHCBIBAGMBIX TOPOJ € MHPOKCEHOM BCTPEUEHBl B BHAE HeGOMBIIHX
no Mowmocny nokposos B KauapckoM, Cokonoscko-Cap6aiickom, Kypxkyh-
KYJbCKOM H AZ126BCKOM PY/IHBIX MOJSAX.

[Tox MHKpOCKONOM TIMPOKCEH ¢J1aG03e/NeHOBATHIl, ¢ GPOH30BBIM OTTeH-
KOM. KOpOTKONpH3MATHYECKHE KPHCTAJJBl €ro, HEGMOTPA Ha BTODHUYHbIE
H3MEHEeHHs, YacTO COXPAHAIT XapaKTePHbie BOCBMHYTOJIBHLIE OYepTaHHA.
OtaenbHble HHAHBHAL OGHAPYXKHBAIOT B WTH(pAX EBONHHKOBAHHE M OUGHb
cnabylo aucnepcuio. JIpynpenomaeHne B Hem nopsiaka 0,020—0,024; yroa
noracanns cNq = 41—48°— B smaBax KypKyHKYJIbCKOrO MECTOPOKIECHHUS;
50—52°—p AnaeBckoM Mecropomaennu. Ng=1,721—1,717; Np=1,698—
—1,691. Konebauusi onTHuecKHX CBOHCTB MHPOKCEHA CKOPEE BCEro CBs3aHbl
C PA3IMUHBIM COJep:KaHHeM B HeM JKese3a W amomuHus, Eme pexe scrpe-
yaeTcs B aHAE3HTOBBIX NOp(hupHTaX pomMOMUYeCcKHH MTHPOKCEH, KaK TPaBHIo,
PasJIoKEHHbIH W MceBIOMOP(HO 3aMelleHHBIH b0 XJopUToM, JHGO Kalb-
uuroM. Tonbko B MeKaOuHTeNbHBIX cayuasx (Kauapckoe m Anaesckoe Me-
CTOPOKIEHHA) COXPAHAIOTCS OTAENBHbIC PEHKTH MHPOKCEHA, MO3BOJAAIOLINE
No CHJIe ABYNPeJOMJIeHHS ONPEeLeTHTh ero KaK THIePCTeH.

OcHoBHAs Macca aH1e3WTOBBLIX NMOP(GHPHTOB, CAOKEHHAS TIATHOK/IA30M
H TIPOAYKTaMH pacKpHCTAJJM3allUH cTekaa, Gosee pasHooGpasna, ueM B oc-
HOBHBIX Topojax. Hepenko ona MeHseTcss jaxe BHYTPH OJHOTO TIOKPOBA,
CBHIETENbCTBYA 00 HM3MEeHEOHHH YCJOBHH B TpolLecce KPHCTAJIH3AMHH JIABhI,
Boinensiorcss nOpGHPHTE ¢ MHAJONHIHTOBOM, THIOTAKCHTOBOMH, MHKDPOJHTO-
BOH M aJJIOTPHOMODPHO3EPHHCTOH CTPYKTY P aMH.

Anne3nToBble NOPGHHPHTH PEIKO COXPAHAIOTCA B cBexkeM Buae. OGbIUHO
NOJIEBOLINATOBAs Macca B HUX anbOHTH3HPOBAHA, 4 TeMHOUBETHLIE MHUHEpa-
Jbl — aMmpubon H MHPOKCeH — GBIBAIOT 3aMelUeHbl XJOPHTOM, aKTHHONHTOM,
KaJIbIIHTOM, BMECTe C KOTOPLIMH IIOCTOSTHHO TIPHCYTCTBYeT 3MmHaoT. B pyanoi
30He AHIEe3HTOBble TIOPHHUPHTEI NMOAOGHO APYNHM AJIOMOCHIHKATHBIM IIOPO-
JAaM MoJBepralTces CKanoJHTH3alHH, CKADHHPOBAHUIO H OPYIEHeHHIO.

HuTepecHo OTMeTHTb, YTO NMPH WHTEHCHBHOH aJbGHTH3ALHM PachblJIeH-
HOE B OCHOBHOH Macce OKHCHOe JKejie3o HcyesaeT, mopojga npuoOperaer cBe-
TJIO-PO30BBIH MJIH Jaze CcBeTNO-cepblii mBeT. KakoBa nanbHeiimas cyasGa
xKeqaesa, cKasath TPYAHO. Bo3MOXKHO, OHO BXOAHT 4acTHYHO B HOBOOOpa3o-
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BAHMA 3MHA0TA M XJOPHTA, HO GOJIbIIeH 4acTbiO Bee-TAKH, Mbl J1yMaeM, Bbl-
HOCHTCS M3 3THX MOPOJ H Y4acTBYeT B PYIHOM IpOIecce.

XuMHYeCKHe aHaJH3bl aHLE3HTOBLIX MOPOHUPHTOB, NpHBeJleHHble B Tab-
JuIe 2, He OCTABJAAIOT COMHEHHs B NPHHAIJEKHOCTH JaHHBIX TOPOJ K TH-
MHYHBIM &HIe3HTaM, NpeTepreBIIHM B pe3yJbTaTe PasJHYHOrO poja Mera-
MOpPHUECKHX H METAaCOMATHYECKHX TPOLEeccOB HeKoTopble naMeHenns. Omn-
CaHHble aHJE3MTOBble TOPMHUPUTHL OTJIHYAIOTCS OT MOPOJ AHe3HTOBOr0 pAna
HECKOJbKO TOBBILIEHHON LIEJOUYHOCTBIO H B PAJIE CAYUaeB JIOBOJILHO BbICOKHM
conepxkanueM deMHUecKHX KoMmoHeHToB. Ilocaennee, B ¢BOIO ouepelb, MOA-
YepKHBAET DEHETHYEeCKYI0 OJM30CTh MX K AHa0a30BLIM NMOpHHPHTAM. '

Tpaxuaupesutosbie nophuputsl. Cpery BYJIKAHOT@HHBIX TOPO] Bajephb-
STHOBCKOH CBHTBI TPaxHaHLe3HTOBLIE TIOPMHPHTLL PA3BHTHI OrpaHHYEHHO, XO-
TA M BCTPEYAIOTCA B Pa3aHuHbIX ee yacTax. [To-Buaumomy, onu Boobile Majo
XapakTepHsl /s ByJAKaHOTE€HHOIO KOMIIEKCa KeJIe30pyIHOTo nosca.

[TpucyrerBHe 3THX 3(@dy3uBoB, PaBHO KaK M aH1e3HT0-6a3aJbTOBbIX
nop(MpHTOB, NPEJICTABASIOUINX CBA3YIOLUHE 3BEHb MEX1Y OCHOBHBIMH
H CPeJHHMH JaBaMH, — OTHO H3 J0Ka3aTeJbCTB TIDOHCXOXIEHHS BCeX pas-
HOBHMJHOCTEH NMOPoj M3 exunoil ray6oxko anddepenupobantoii 6a3ansToBOil
ManMbl.

TpaxuanjeautoBsie noppupHTh ycraHosaeHnl B Kauapckom u Anaes-
CKOM PY/HBIX [OJISIX B BMJIE NOKPOBOB H 1adeK, 3aJeraloldX Cpeju aHie3n-
TOBBIX TOPMHPHTOB M OpTOGHPOB, B noneBbix yCoOBHAX MX BBIIEJHTh MPaK-
THYECKH HEBO3MOJKHO, TaK KAaK OHH TIOYTH HHYEM He OTJHYAIOTCS OT aHne-
3UTOBLIX MOP(HHUPHTOB H, KPOME TOTO, NOLOGHO OPTOGHPAM XapaAKTePH3YIOTCH
MHKPONOpGhHPOBOIl CTPYKTYPOil M NOCTeNeHHOI aMeHoil B paspese. Hano cka-
3aTh, YTO H TIOJ| MHKPOCKOTIOM 3TH TIOPOJbl HE BCEerAa OAHO3HAUHO ONpelend-
10TCsA, ocoGeHHo B ciayvasx, Korja OHH HHTEHCHBHO NnpeoOpa3oBaHbl.

CocraB TpaxHaHae3uTOBLIX nopdupHTOB HecaoxHbli. IlpeoGnazaer
B HHX IUIATHOKJIA43 adbOMTH3MPOBAHHBIN H CEPHIATH3HDOBAHHBIH, NPH3HAKH
nepBHYHONO Goviee OCHOBHOTO TIJFArHOK/Ia3a cOXPaHaloTea oYeHb peako. Jluub
B OTJAeJbHBIX (PeHOKpHCTAMAIaX MAarHoKJaasa yiaerTcss YCTAaHOBHTh HX COCTaB,
oH oxkasbiBaercs amzesnnoM Ne 30—35. BNg=14, BNm=77, BNp=287,
BL(010). INaaruokaaz Ne 33. Kaauesnifi moseBoit mmnar B noppHposbix
BbILeJIEHHSAX He BeTpedaencs.

B AnaeBckoM pyjaHOM IlOJie, KpoMe nJariok’aasa B (eHOKpHCTallaXx,
nabalonaercss poropass o0MaHKa, NpeicTaBjleHHas NPHU3MATHYECKHMH KpH-
. cTannami, cybnapassiesbHoe PachnofoKeHHe KOTOPbIX MOJYePKHBAeT TpaxH-
ToHAHOCTL TMOpoabl. Porosasi ofMaHKka OOBIYHO 3aMelleHa XJIODHTOM HJIH
KaJabluTOM. BORpYr nceBroMopd o3 HHOTLA COXpaHsETCs OMalnTOBasg KaeMKa.
Onrtuyeckue cBoiictBa poroBoii ob6manmkn: cNg=15°, Ng—Np—0,019,
— 2V=T74",

OcHOBHasi Macca TOPOAbl COCTOHT M3 JelcT TJIanHOKJ1asa, MeX1Yy KO-
TOPBIMHM BHAHBI TOUTH H30METPHUHbIE 3ePHbIIKH OpTOKaa3a. Popma mocaen-
HHX Goabllefi YacTbio HETIPABUIbHASA, HO HHOIAA 3TO XOpollo o6pasoBanHble
TabauukH GypoBaToro usera. JIefdCTE MJIarHoKaIa3a CJIOXKEHbl B JIBOHHHUKH.
Pacnonaraiorcs onu cybnapadnensno uian Gecnopsnouno. Tlpoaykramu pas-
JIOKEHHSl IJ1arHOKJa3a OCHOBHOM Macchl fIBJSIOTCA CEPHIMT, KaJbLHT
u kBapu. Cocras miarHokjiaza B JeHcTax Gojee KHCJbIH, 4eM BO BKpalJeH-
HHKaxX, — Ne 23—27. B ta6u. 3 npUBOAXTCS XUMHYECKHH aHanmM3 TpaxHaHe-
3HTOBBLIX NOP(PHPHTOB.

~ Conocrasjedne 3THX aHATH30B ¢ aHAJH3AMH aH/IE3HTOBLIX MOPHHPHTOB
H OpTOGHPOB NMpeACTaBJIeHO HA BapHAllHOHHOH AHarpamme (cM. puc. 2), co-
craBaenHoi mo Meroay A. H. 3asapuuxoro [49]. O6pawaer na ceGst BHUMa-
HHEe NOBBIIEHHOE COJep:KaHHe B (pacCMaTpHBAeMOH MOpOjie KalHsg H KpeM-
HeaeMma.
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Tab6nanuma 2

XMMHUECKHH COCTAB AHAE3UTOBHIX nopduputon, %

a,fj/ Si0, ‘ TiO, ‘ Al,04| Fe,04FeO|MnO[MgO| GaO |Na,O|K,O|H.O| m.m.n.|P;O5f Cym
Ju3za |

62 | 536 | 1,38 [17,77 | 534 [3,24(0,18 (3,53 | 4,96 | 5,60 1,15 095 2,61 |0,23|100,54
63 | 49,7 | 1,28 [17,69 | 9,10 [1,69(0,21 (6,07 2,85 5,20 1,24 1,12 4,02 |0,26| 100,43
69 | 53,12 0,76 | 17,94 | 4,73 |4,30|0,11|4,3 405 | 4,60 (105 — | 4,39 (0,24 99,59
70 | 530 | 0,87 | 17,76 | 4,38 [4,23(0,37(4,99| 2,16 540 (1,20 — | 3,74 (0,24 | 98,34
71 | 50,12 | 0,90 | 18,93 | 5,44 |506]0,24|4,27| 4,62 | 50 08 [ — | 3,79 |0,15{ 99,32
75 | 51,03 | 0,56 | 17,63 | 2,10 |4,33|0,18|3,78| 12,91 | 4,38 066053 1,37 | — | 99,46
78 | 53,85 | 0,63 | 1894 | 1,76 |3,10]0,21 | 3,74 | 11,05 | 4,70 043| — | 142 | — | 99,83
79 | 58,85 | 0,47 | 19,23 | 3,48 |2,27|0,09|1,03| 6,25 | 4,50(0,90 (0,15 1,756 | — | 98,97
80 | 47.85 | 0,68 | 17,75 | 1,34 |5,.260,75|4,38| 13,75 | 396|056 | — | 2.38 | — | 98,66
81 | 57,94 | 0,68 |16,80| 3,50 (4,0 [0,17|331| 225]| 50239 |025| 1,98 | — [ 99,80
86 | 52,71 | 0,4 20,21 | 1,82 |2,06|0,11|365| 86 | 565|1,01|0,10( 325 | — [ 99,57
90 | 57,59 | 0,7 16,87 | 5,03 [1,82]0,17|3,73| 3,83 | 582 (1,41 — | 223 [ — | 99,20
92 | 5155|088 17,09 0,77 [3,92/0,82(783| 6,11 | 322(2,15| — | 496 | — | 99,30
93 | 53,46 | 0,18 | 16,18 | 2,15 4,13{0,25(5,49| 868 | 4,85(0,82| — | 244 | — 98,63
95 | 59.58 | 0,12 | 16,78 | 5,03 |2,83]|0,09(2,36| 2,60 | 5,57 (2,44 (0,43 1,21 | — | 99,04
96 | 56,56 | 0.7 17,84 | 4,13 (1,89/0,18|3,84| 503 539(1,2 | — | 252 — | 99,28
97 | 54,99 | 0,8 19,16 | 0,75 [2,42)|0,45|6,72| 3,07 | 7,32/|027| — | 3,75 | — | 99,70
99 | 58,08 | 0,74 | 17,01 | 8,05 |0,77|0,08|2,78| 2,93 | 40110 | — | 279 | — | 98,24
100 | 51,49 | 0,9 17,3 | 5,44 (3,2210,15|5,07| 4,51 | 469(2,86| — | 2,87 | — | 98,50
102 | 58,21 | 0,66 | 16,87 | 2,98 [3,55|0,10|3,28( 4,45 766|024 — | 1,39 | — | 99,39
103 | 50,49 | 0,93 | 18,18 | 2,18 [7,36|0,63|7,17| 2,38 | 5,07(09 | — | 422 | — | 9941
104 | 56,7 | 0,47 | 19,11 | 4,37 |0,49|0,09|3,45| 4,89 | 4,09(193|145| 2,16 | — | 99,5
105 | 55,55 | 0,62 | 17,03 | 8,32 {0,99|0,07 (4,1 34 | 42 |168(1,2 24 | — | 99,66
106 | 446 | 0,46 | 21,72 | 6,64 [6,9 |0,19|4,08| 4,25 | 4,462,15(1,63| 263 | — | 99,71
107 | 5492 | 0,73 | 18,26 | 7,8 |1,82]0,08|2,4 31 5,85 (1,1210,7 1,4 — | 98,18
108 [ 4727 | 0,45 | 20,26 | 3,04 (46 |0,17|6,71| 4,1 547 (1,71|1,42| 3,17 | — | 98,37
109 | 53,79 | 0,88 | 17,561 | 46 [525(0,25|3,37| 2,96 | 6.35(095| — | 3,16 | — | 99,07
151 | 60,00 | 0,83 |16,25| 4,56 [3,74|0,04|3,24| 3,16 | 4,201,72|0,35| 1,28 (0,73 100,19
152 | 58,68 | 0,61 | 13,22 | 4,03 |5,32|0,10|2,50| 5,20 | 5,15(3,98; — - — | 98,79
158 [ 56,2 | 1,11 |17,33| 896 |2,36(0,18|1,11| 56 | 40 [1,29]1,92| — [0,22]100,28
160 | 57,0 099 |1802]| 7,78 |1,14]0,09|2,39| 3,14 50 |1,6 |2,66| 0,36 |0,18 100,25
161 | 55,72 | 1,03 | 18,42 | 5,05 [3,43]|0,23|1,39| 4,26 6,1 (1,4 |2,49| 0,15 [0,18| 99,85
167 | 608 | 0,79 | 166 | 7,24 [097|0,07]|094| 224 | 50 [20 [312] — [0,18| 99,95
168 | 59,14 | 1,11 | 16,45| 7,14 |4,32|0,11| — | 2,46| 5,8 |1,42(1,76| — |[0,15| 99,86
175 | 47,25 | 1,06 | 21,84 | 359 |7,19(0,13|3,77| 574 | 3,35(0,81 |0,34 | 4,34 |0,14] 99,55
+76 | 45,69 | 1,30 | 22,73 | 4,16 16,32]0,11|4,42| 3,64 | 4,0 1220(0,22]| 4,92 [0,18] 99,89

TMpumeuanue, 62, 63— aunesutosslit nopdupur, Anemnnxka (H. M. Beaswos);
69, 70, 71 — aupmesurosbli nophupur, Coxonoscko-Capbaiickoe pyanoe mose (C. H. Taific);
75 — aH1e3nToBHll porosooGMaHkoBuli nopdupur, Eartai-I1T (A. M. deimkun); 78, 79 —
aH1e3NTOBHIT porosoo6MaHKoBuli nopduput, Anaeska (A. M. [dwmxun); 80, 81 — anmesu-
ToBetit nopouput, Anaeska (A. M. Jdmmkuu); 86 — aHNe3HTOBBIT POroBOO6GMaHKOBBIL MOp-
tupur, Benkana (A. M. ImMkun); 93, 95—annesurosuii nopchuput, Kauap (A. M. bium-
kuH); 90, 92 96, 99 — nupokcen-niarnokaasoseiit nopduput, Kauap (H. M. Beaswos); 97,
100, 102, 103—aupgesutoBuit nopdupur, Kauap (H. M. Benaswos); 104, 105, 106, 107, 108—
nopgmpur, Kauap (A. M. demkuu); 109, 167, 168—nupokceH-niardoKJaa3oBsie NMOP(HHPATHL,
Kauwap (H. M. Beaawosn); 158, 160, 161 — naaruoxkaasosbie  nophupurel, Kauap
(H. M. Beasiuos); 175, 176 — anne3autossiit nopgupur, Cokomaoscko-Cap6aiickoe pyaHoe
nore (E. A. Masuna); 151, 152 — auge3utoBuit noppuput, Kavap (H, M. Beaswos).



IMponoa:kenne Tabn. 2
UucnoBHE XapaKTEPHCTHKH

Mo ananusa a e b s a’ i m’ ¢’ n
62 14,6 5,1 15,4 64,9 — 52,0 40,0 8,0 87,3
63 13,5 3,4 241 59,0 16,0 33,0 51,0 — 86,5
69 12,6 52 15,6 66,6 19,0 30,0 51,0 S— 87,0
70 13,8 2,6 21,8 61,8 23,0 36,0 41,0 - 87,0
71 13,0 59 19.9 61,2 9,0 50,0 41,0 L 90,5
75 10,9 6,7 22,4 60,0 — 28,0 30,0 42,0 91,0
78 10,0 67 22,3 61,0 — 46,0 27,0 27,0 94,0
79 12,3 7.6 8,0 T2 — 70,0 23,0 7.0 87,0
80 10,1 T2 25,1 57,6 — 28,0 31,0 41,0 91,0
31 16,9 2,8 13,2 67,1 3,0 54,0 43,0 =— 66,5
86 13,6 6,5 13,3 66,7 — 26,0 44,0 30,0 76,0
90 14,1 47 13,0 68,2 — 48,0 50,0 2,0 85,0
92 10,8 6,7 20,0 62,5 —_ 24,0 70,0 6,0 69,3
a3 12,1 49 21,2 61,8 — 28,0 450 27,0 89,0
95 16,0 3.2 11,5 69,3 5,0 60,0 35,0 - 77,6
96 14,1 5,2 13,4 67,3 — 43,0 50,0 7,0 87,0
97 16,6 3,76 16,5 63,2 10,0 21,0 69,0 o 97,5
9 10,5 3,6 17,8 68,1 30,0 44,0 26,0 — 85,5

100 15,3 4.4 18,4 61,9 — 44,0 49,0 7.0 70,4
102 17,0 2,7 14,2 66,1 —_ 420 39,0 19,0 98,4
103 12,4 28 27,3 875 22,0 32,0 46,0 — 89,1
104 12,8 6,20 13,0 68,0 16,0 37,0 47,0 — 77,0
105 12,0 4.2 18,5 65,3 16,0 45,0 39,0 — 79,0
106 13,8 5,0 26,5 54,2 23,0 49,0 28,0 — 76,0
107 15,0 3,8 15,4 65,8 16,0 57,0 27,0 — 89,0
108 15,4 53 22.2 57,1 12,0 34,0 54,0 —_— 83,0
109 16,1 3,8 15,8 64,3 2,0 60,0 38,0 — 93,0
151 12,0 4.0 15,0 69,0 14,0 50,0 36,0 — 79,0
152 11,0 —_— 16,0 73,0 —_ 57,0 22,0 31.0 67,0
158 11,0 6,0 14,0 69,0 - 81,0 14,0 5,0 82,0
160 14,0 4.0 15,0 67,0 22,0 51,0 27,0 — 83,0
161 16,0 5,0 11,0 68,0 — 70,0 23,0 0,7 85,0
167 14,0 3,0 12,0 71,0 26,0 60,0 14,0 — 79,0
168 15,0 3,0 11,0 71,0 10,0 90,0 — — 86,0
175 9,0 7,0 25,0 59,0 28,0 43,0 29,0 — 86,0
176 10,0 5,0 28,0 57,0 35,0 36,0 28,0 — 75,0

Oprodupel. Sddy3usuble 10poabl, B KOTOPHIX LIeJOYHON MOJEBOI MIMAT
pesxo npeobGiajgan Obl, COBCEM HE XapaKTepHBl AJs pyaHoro nosica. Opro-
(upbl_yCcTaHOBJEHB! TOKA JIMIIb B [0XHOI uactH Kayapckoro Mectopoikjie-
Hnsd. B 30He opynenenus: OHH COXPAHWIHCH OTJEABHBIMH HeGOJIBIIHMH yua-
CTKAMH CPEIH PYJI H ICKANIOJIHTOBLIX METACOMATHTOB,

MakpOoCKONHYeCKH B 3aBHCHMOCTH OT CTENEHH H XapaKTepa H3MeHEHHO-
CTH .OPTOMHPE HMEIOT DA3JIHYHYIO OKpPacKy. B oaHMX cayuasx OHH TeMHO-
CepEle W M0 BHEIIHEMY BHY NPAKTHUYECKH He OTJIHYHMbI OT adHPOBEIX TOP-
(upuTOB, B APyrHX ke — Gaarofaps poO30BaTO-CEPOil OKPACKE HAMOMHHAIOT
anb0HTH3HPOBAHHBIE METACOMATHTEI,

HMsyuenue noj MUKPOCKONOM MOKa3LIBAET, YTO OPTOMHPLI COCTOAT B OC-
HOBHOM H3 KaJTHEBOTO TOJEBOTO LIHAaT4 M NJATHOK/IA3 B HHX HE3HAUHTEJeH.

3 A. M. JIeIMKHH a3



B orauude OT AHIE3IUTOBBIX MOP(MUPUTOB BKPAIJEHHHKH B OopTOdmHpax
XOTs M pasnHUaOTCA cpe/ Gosee MeJTKO3@PHHCTOH OCHOBHOH Macchl, HO, KaK
NpaBHJIO, HEBEJHKH 10 pasmepam (He Gosee 0,50—0,7 mam), He UMEIOT Xapak-
TepHOil TabauTuatoll GopMbl M, YTO ocoOeHHO BaXKHO, 00HADYKHBAIOT Hepe/l-
KO MEeTacoMaTHUECKOe MPOHCXOXKICHHE,

DEHOKPHCTAMIIB OPTOKIa3a PacnpeIessloTca B Topofke Gojgee waH Me-
liee paBHOMepHO, OOLIUHO HX HeMHOro, He Goaee 20%. Popma BKpanIeHHHKOR
HEeTIPaBUJIBHAS, CTOJIb XapaKTepHbIe 1JA OPTOK/Ia3a TabIuTYaThle KPHCTA/IbI
noyrH He Bempeuaiores. Ilpasjaa, Korja OPTOKIA3 METACOMATHYECKH Pa3BH-
BaeTcsl TO MAMHMOKIA3y, OH B KakKOH-TO Mepe COXpaHseT NpH3IMATHUYeCKHC

Tadbauua 3

XHMHUECKHII COCTAB TPAXHAHAE3HTOBHX moppupuros, %

1 o7 o
N amammaa | Si0s {TiO2 9,' ?r;' FeO [MnO MgO ‘C.’:O Na,O| K,O | Hy2 ‘n.ﬂ.u. Cymsa
<3 43
184 57,94 | 0,68 ‘ 16,8 ‘ 3,50 ‘ 4,0 ‘ 0,17 ‘ 3,31 1 225|502 39 ‘ 0,25 1,98 | 99,8
[Ipumeuanue 184 —TpaxnanieanTonslit mopdupur, Anaesckoe pyiuoe noae
(A. M. Jevkun).
UncaoBble XapaKTEPHCTHKH
N ’ ’ ’ v
aHaau3a q i ¢ b s a j | m ‘ ¢ L n
184 ’ 169 | 2,8 ‘ 132 | 67.1 ’ 3,0 | 54,0 l 43,0 } — | 66,5

cyepTaHHs TOCJeAHEero, oco0eHHO B TeX CaAyuasx, KOrja KaaHebblii Mera-
COMaTO3 TPOsABJAsETCA TOJNbKO BHYTPH Iardokiaasa. Taie KpHCTAIBL CO-
XPaHfIOT HePELKO BHEIIHIO KaeMKy Iaruokaasa B BHIE ©BOECOpa3Hoi
pamki. OHAKO, KaK TOJbKO KPHUCTAJJbl MIATHOKIA434 OKA3bIBAIOTCS 2ame-
IeHHBIMH [IOJHOCTBIO OPTOKAAa30M, NOCTeHui paspacraercss H npuobperaer
H3OMETPHYECKH JamuaThle ouepraHus. B kpaeBbix uacTAX TaknX (eHOKpPH-
CTANJI0B MHOrAa 00HAPYKHABAIOTCA MeJKHe H DAa3aHYHO OPHEHTHDPOBAHHbIE
3epHa OPTOKIa3a OCHOBHOH Maccol. Brosine BO3MOXKHO, UTO HEKOTOpafd UacThb
BKpaTJICHHHKOB OPTOKJIa3a BO3HHKJA 3a CcUeT coOMpaTelIbHOI MepeKkpHeTall-
AM3aliy, a JApyras— Opd 3aMelleHuH njaardoknasa. B meaom oproxnas
37ech He ManMaTHUeCKHi, OH JIHUIL NPOJYKT MOCJAeMAarMaTHuecKoro npeobpa-
30BaHHA NOPOJDL.

B. A. 3apapuuxmii [51] yKaspiBaeT Ha MO3JIKION aabOMTH3AIHIO OPTO-
knaza. Haiu Hab/moneHus He NOATBEPIKIAIOT 3TOr0, KOHEYHO, €C/IH He CUH-
TaTh JKHJAOK Oosiee Mo3iHero aabOuTa. ANbOHTH3AIHMA NPOABHIACH 3HAUH-
TeNIBHO PaHblle M ABJASETCH PErHOHAJbHBIM aBTOMETaMOP(pHUCCKHM TPO-
L[eCCOM.

BkpamjeHuuku anb0HTa, COXPAHHBIIHECS OT 3aMelleHHs OPTOKIAa30M,
XapaKTepU3yIoTCa |y JIMHEHHONPH3MaTHUecKoH (OpMOit; MOYTH BCEraa OHH
MOJHCHHTETHUECKH CIBOHHHKOBAaHLL, McKIIOUHTENBHO PEIXO B HHX COXpa-
HSIIOTCSL CJIelbl 30HAJLHOTO CTPOCHHA, TAK 4YTO M aJbOHT B 3THX TOpOAAX,
MOKeT OLITh, BTOPHUYHBIH,

OcHoBHag Macca oOpTOQMpOB COCTOMT npeoGnajawlle H3 OPTOKIA3a
1 anbGuTa, DTH MHHEpaJbl HACTOIBKO MEJIKH, YTO HEBO3MOKHO KaxK/blii pa3
cyanTh 06 MX KosuuecTBeHHOM coomHomenwd, M mosbko Gnarogaps pasniu-
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uHI0 T0Kasareneil npenoMyenus anbbOmuTa M OPTOK/AA3a, B psjle caydaes Boe
JKe ynaeTtcs BH1eTh npeob/ajaHle B IOPOJe OPTOKJIa3a.

OcoGeHHo pe3xo npeofaanaer OpTOKIA3 B yUyacTKax, T/ie OCHOBHAS Mac-
ca mepekpucrannuszoBaHa. [lo-BHauMOMY, B JaHHOM cJyuyae NPOHCXOIHIA
CBOEro poja «OTroHKa» aJbOUTa, XOTSl €ro MOHOMHHEpaJbHbIX CKOMJIeHHIT,
noa00HBIX OPTOKJa3y, He Habmonanock. OpPTOKIa3 OCHOBHOH Macchl Mpef-
CTaBJI€H H30METPHUHBLIMH 3€pHAMH HenpaBuJIbHONH (opMbl. OueHb penko oH
ObiBaeT ciokeH TaGJHUKaMH, MMEIOUIHMH B CEYeHHH KBajpaTHble o4epTa-
HHSA, HO M 3TH HHAMBH/b HMEIOT HEPOBHLIC, H3BH/JIHCTBIE KOHTYPHI,

AnbGur GoJbliell YacThio TaKiKe INPEACTaB/IeH H30METPHUHBIMH C He-
POBHBLIMH OUEPTAHMSIMH 3GDHAMH, BelHYHHA KOTOPBIX He npesbiaer 0,01—
—0,03 mm. Jlump B OTAEJBHBIX CAyuasX aJbOHT cJ0xeH cybnapas/iesbHo
pacnosoy<eHHLIMH JielictaMu, OOYC/AOB/AMBAOUHMMH TPaXHTOM/IHBIH  THII
CTPYKTYpEl OpTO(QHPOB. B OCHOBHOM K€ CTPYKTypa OCHOBHOI MaccChl MHK-
podenb3uToBasi, HANOMHHAaWULAg POroBUKOBY0. B yyactkax Gosee KpynHo-
3EPHHCTOTO CTPOEHHN — CTPYKTYpPa MHKporpanofJacToBasi.

Bmecre ¢ oprok/aaszoM W anbOHTOM B opTO(HpAX MOCTOSHHBI 3MHJOT,
KaJbUKT, a2 B PYJHOH 30He, KpOME TOro, MarHeTHT H ckamoaut. Passusaior-
csl 3TH MHHEPaJbl HepaBHOMEPHO. DNMHIOT ob6pa3yeT rHe3la HIH HeOOJbUIHE
MPOKUIKH, OKOJI0 KOTOPBHIX OCHOBHASA TMOJEBOIINATOBAS Macca TOYTH Beerja
nepekpucraJan3oBana. Kanbuur pasBuBaerca HHOIJIa BMeCTe C SMHIOTOM,
HO GOJIblLE BCEr0 B BH/IE MOHOMHHED ANTBHLIX TOHKHX TIPOKHIKOB HJIH H30MeT-
DUYHBIX THe31. MarHeTHT M CKAIlOJIMT NOABJSIOTCH TOJBKO B DYLHOH 30He,
CHauaJa B BHAE Mebuaiilleidl Cbilli WIH HenpaBuIsHOl (opMbl o6ocobaennii,
a 3areM H ‘GoJiee KPYNHBIMH OJHHOYHBIMH KpHcTaanamu. Hemocpeactsenno
B 30He OpPYJeHeHHA OPTOMHPLL OXOTHO 3aMellaloTes CKaloOJHTOM H MarHeTH-
TOM TMOJHOCTbIO (CEBEepO-3amMajiHbLil YYACTOK MECTOPOK/IEeHHS), NP 3TOM 10-
SBJISIOTCS] HOBOOOPa30BaHHs XJ0OPHTA, aKTHHOJIHTA | (DJAONOTTHTA.

Oproduphl, KaK HETPYAHO 3aMETHTH, NPEACTaBAAIT cobO0H H3MeHeHHbIe
Mopojibl, B KOTOPLIX METACOMAaTHUCCKHE MPOLecCH MPOsABMINCL Oojee HHTEH-
CHBHO, YeM B JIPYPHX BYJKaHHTaX. K coxaJeHHIOo, OHH BCTPEUEHBI TOJBKO
B PYAHOH 30He, NO3TOMY YCIOBHA HX 3aJeraHHsi BO MHOTOM OCTAlOTCA He-
SICHBIMH.

[TpuBegenHbie B Taba, 4 XHMHYECKHE aHaJH3bl OPTO(MHPOB HECKOTLKO
OTJAHYAIOTCH OT cpejiHero cocraBa optodupa no Jsau. B anHaausnpoBaHHLIX
o6pasmax 3a cuer yBeJHYeHHS (PeMHUecCKHX KOMIIOHEHTOB MEHBIIE COJep-
JKUTCS KOMIIOHEHTa a, B TO ke BpeMsi otHouenne K/Na suaunrennuo Bbille
(e cpeaneM okoao 3:1, B oprodupe no Haaun—1:1).

Ta6aunma 4
Xumpueckuii coctas optoupos,
N |
e i Si0,; | TiO, ‘AL_-O;, Fe,03 FeO | MnO MgO' CaO lNa.,.O‘ K,O | mmn. | Cysya
| |
182 | 53,14 | 0,44 [ 13,00 | 4,80 | 1,51 ’ 0,39 | 4,35 837! 1,33 | 88l ‘ 4,77 110091
183 | 49,30 0,78 | 15,40 ) 1,36 | 1,36 | 0,15 | 1,04 10,83l 275 7,01 | 983 | 9981
[Tpumeuaunne. 182, 183 — oprodupsl, Kauap (A. M. Jpumknn).
YUnenobse XapaKTEepPHCTHKH
N anaauza a ¢ b s \ a’ i m’ i ' n
182 15,6 09 22,3 61,2 ’ — ‘ 25 l 33 ' 42 ‘ 18
183 LT.T 2,0 17,4 62,4 — 20 11 69 37

3» ) 35



IlauuTtoBble nopuputsl, laiutoBbie NopGUPHTHI, NpeacTaBjdOUHe ne-
PeXOJHBIl THN yKe OT CPeIHHX K KHC/AbM 3(QysuBam, BCTPEUEHb B BH/E
nokposoB B AnaeckoM, KypuynxynsckoMm u EnrafickoM pyAHBIX MHOJSX.
OHn#t PacnovioXKeHbl CPeiH HIBECTHAKOB, TY(PHHTOB, aH1e3HTOBBIX nophupu-
ToB ¥ Ty(os. B paitore Mectopoxaenus Earaii-III ormeuaiores moctenen-
Hple MepexojIbl MeK/ly aHIe3HTOBHIMH W JAIUTOBBIMH TOPPHUPHTAMH H HEON-
HOKpaTHOe uepejoBaHHe HX B paspese. Takoe cOOTHOWIGHHE TOPOAL CBHIE-
TeJBCTBYET O An(epeHIHammy ManMbl Ha Tay6HHe H O HenpepeBHOCTH
ee M3JHSHHSI M3 OMHOPO M TOTO Ke rayGuHHOro oyara. Buewne 3To oBeTJO-
cepble MM TEMHO-CEPHle MAacCHBHBIE TOPOJbl, B KOTOPHIX XOPOIIO BHIHEI
BKpanJeHHHKH NJarHoK/aa3a, porosoit 0GOMaHKH H pee KBapua rpy6ooKpyr-
JIBIX OYepPTaHHH.

DeHOKPHCTAJJIbl [TPe/ICTABIeHbl VIATHOKIa30M, KBapleM H HalleJo pas-
70JKEeHHBIM, NPEBPAlIeHHBIM B XJOPHT, TEMHOUBETHbIM MuHepajoM. Coxpa-
HHBLIHECS KOe-IJe XapaKkTepHble POMOGOBHIHEIE OYePTaHHsI CBHACTENbCTBYIOT
0 3aMELIeHHH XJOPHTOM OOBLIKHOBEHHOM porozoit 06MaHKH.

Cpeny BKPaNJeHHHKOB npeobaajzaer NJarHOK/1as, aHuMamui 25—
30% oGbema mopoxbl. KopoTkonpusMaTHUeCKHe KPHCTA/Ibl ero, oGpasylo-
wpe Mectamu cpactauns 2—3 u Gojlee HHAHBHJOB, 00/1alaloT 30HATbHBIM
cipoenneM. Bmecte ¢ TeM BeTpedalorcs (PEHOKPHCTANIBI MOJHCHHTETHURCKH
CBOfINMKOBAHHbIE, HO He 3oHajbHbie. Besmunna nop@HpoOBEIX BbI/le/IeHH
naarnoksaasa xKoiebsercs ot 1 mo 3—4 ma B aauny npu 0,5—2 mum B none-
peuHHKe.

Ta6auuma 5
XumHuuecknii coctap AauuToBuix nophuputos, % :

dal A s |.& | @ o g lol@lealalsla] 2
gile o "> | 1@ e ® 212 5| =
i@ |8 | =& a2 |= S|2|&|g]| 3| &5
76 |57.28| 068 |1856| 259 |25 | 005 | 2,79 |888 469039 — |17 | — 100,11
77 160,94 | 039 | 1709|032 | 262 | 006 | 1,06 |4,83 492123 0,29] 4,48/ 0,26| 98,49
82 |61,07| 049 | 1716|264 | 411 | 0,13 | 247 |60 |3,95 0,87/ 0,15/ 12 | — 100,24
83 | 66,14 026 | 1364456 | 1,3 | 007 | 1,26 |32559523 | — 0,29 — | 99,02
84 | 59,85 | 0,38 | 17,65| 1,0 4,15 | 046 | 20 |527|527/1,2 — |13 — | 9853
IIpumeuanne, 76— 1auuToBLil MOPHHPHT, Earain-11T (A. M. Owmkun); 77 — na-

untosuii nopdmput, Kypkynkyas (E. A Maauna); 82, 83, 84 -— pauuToBbiii mopQHPHT,
Ajaeska (A. M. duimknt).

Upuchaopbie XapPaKTEPUHCTHKH

Ne anaansa a c 8 s a’ : of m’ c’ n
76 11,4 7,6 13,1 68,0 — 36,0 38,0 | 26,0 | 95,0
77 13,5 5.5 6,2 74,8 - 52,0 350 | 13,0 | 86,0
82 10,5 5,2 12,3 72,0 —_ 52,0 35,0 13,0 | 87,0
83 16,0 0,7 10,3 73,0 — 490 | 21,0 | 30,0 | 80,0
84 13,6 5,2 10,2 71,0 - 52,0 35,0 | 13,0 | 87,0

CocraB TarHoxk/aa3a BO KpanJeHHHKax He mocrogHeH. B 30HaNILHBIX
KpHCTa/IaxX $i7Apo NpeicTaBiero JaaGpanop-GHTOBHHTOM, a nepudepHiEbe
30Hbl — AHIE3WHOM; HE30HaJbHbIE KPHCTAJJIB IIarHOKJIa3a, Kak NpaBHUIo,
conepzxart He Gonee 40—45% anopTHTOBOH MOJIEKY L.

ITopdupoBble BhAeNeHHs KBapla 3aHAMAIOT MEHbUIH ofBeM B mopoje
(oxomo 5—7%). B pamuroBsix nopdupuTax A1aeBckoro pyAHOro mojst KBapu
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BO BKPAIJIEHHHKAX BCTpeyaercs oueHb peiko. ITounn Bee nop(upoBLle BbI1e-
JIeHHs] KBapIA HMEIOT OKPYIIIyIO HJH SJUIHNICOBHAHYIO opMy B paspese C He-
POBHBIMH KOHTypami. Pasvep BKPalJIeHHHKOB KRApla BapbHPYeT OT 0,5 no
2 MM B JHamerTpe.

TeMHOLBETHLII MHHEPAJ, KaK yze IOBOPHJIOCH, He COXPaHHCcs, OH 1oJ-
HOCTBIO pasJokeH. JIHlIb Koe-rie ylaercs BHIETb XapakTepHYylo pomOGoBH1-
Hy10 GOPMY TIePBHYHOTO MHHEpaJa — POroBoil OGMaHKH, 3aMELICHHYIO Halle:
70 TOHKOUeLIYHYaTHIMM arperataMi XJoputa, OJH3KOro mo cocTaBy K KaH-
HOXJIOPY. '

OcHoBHAg Macca JAUTOBLIX NMOpPQHPHTOB XapaKTepH3yeTcs TOHKO3Eep-
HHCTOHl CTPYKTYpOH, 0coOeHHO B TeX yuacTKax MOPOAbI, Ile OHA Malo H3-
MeHeHa BTOpHYHbIMM Tipoleccamd. COCTOMT OCHOBHAst Macca MPeHMYyLIecT-
BEHHO M3 I1arHOKIa34a, OJH3KOr0 K aHje3uHy, H KBapla, B OueHb HeGOIbIIOM
KOJIHUECTBE PAa3BHT KasaueBblil nosesoii mnar. [lossaenne B OCHOBHOIT Macce
BTOPHYHBIX MHHEPAJIOB — 3MHI0TA, XJIOPHTA, AKTHHOIATA H JAPyrHX — 00bIu-
HO CONPOBOMKAETCs NepeKpUCTalrH3alHeit MOJIeBOLINATOBOIT Macchl, aabbH-
TH3amHel NAArHOKIa3a. AHalOrHUHOe H3MeHeHHe MPOHCXOLHT B NOphHpHTaX
NpH CKapHMPOBAHHH HX PPAHATOM M MHPOKCEHOM H TPH CKANONHTH3AUNH.

JlauuToBble MOPGUPHUTH, CYIS MO MX MHHEDATLHOMY H XHMHUSCKOMY CO-
crapy (Taba. 5), 3aHUMAIOT NPOMEKYTOUHOE MOJMOKEHHE MEHLY AHACIHTAMH
¥ PHOJHTAMH.

Ksapuessie nopupbl. Cpeln ByJAKaHHUIECKHX TOPO/L AHAE3HTO-AHOPHTO-
Boil cepui Kucabie 3pdY3HBL H OCOGEHHO HX TY(BI Pa3BUTHI OrPaHHULHHO.
OHH BCTPEUYCHBI TOABKO B KypiKYHKY/IbCKOM, A/laeBCKOM H Kauapckom pyi-
HBIX TOJISTX.

B noseBbiX YCAOBHAX KBapiesbie Mop{HpLl Jerko pacrnosHaiorcs cpein
apyrux 3¢ oy3uBHLIX nopoja Gaaroaaps KPaCHOBATO-PO30BOH OKpacKe H Ha-
JHYKIO 0BOJILHO YacThiX MOP(GHPOBLIX BBILEJOHHH KBapla # MOMEBOro na-
ta. Tekctypa MoOpoABl MaccHBHAsi, HO B OTAEJbHBIX CJAyHasX (Kauapckoe
pyiHOe MOJe) BBHAY OPHEHTHPOBAHHOTO PACIIOIOKCHHS BKpANJICHHHKOB
KBapla M NIJAArHOKJaa3a OblBAIOT BH/AHLI TPH3HAKH (IIIOH1ANBHOCTH. OcHoBs-
Hag Macca B TAKHX CHy4asx pacrojaraercst Kak Obl OTAeNbHLIMH TOHKHMH
TOMIOCKAMH — CJIOSIMH, OTUEeTIHBO o6Tekast (peHokpucTaibl. B yuactkax,
IJe KOJHUeCTBO Mop(HpOBHIX BulledeHnii gocturaer 60%, opreHTHpOBKA HX

BhIpajkeHa Hanbosee 4eTKO.

B npHKOHTAKTOBOH YaCTH C AHOPHTOBLIMH MOPHHPHTAMIL (mecTopomie-
nie KypKyHKY/b) OHH WHTEGHCHBHO KapOOHATH3HPOBAHHI, pas3BéuTBl MHOTO-
YHCJIEGHHBIMH TPELIHHAMHU, 03TOMY TPYAHO BOCCTAHOBHTL XdPAKTED HX KOH-
TakTa. BroJine BO3MOKHO, YTO TaKOe U3MEHeHHe KBapuesbix noppupos cai-
3aHO 3/1eCh ¢ BHEJPEHHEM MEXKIJIACTOBBIX HHTPY3HH AHOPHT-NOPQHPUTOE.

Ha KauapckoM MecTOPOK1eHHH KBaplesble MOpQHPLL i Ty(El OpHYPO-
UeHbLI K CeBepO-BOCTOYHOMY H BOCTOYHOMY (JaHraM, MaxcHMaJjabHas MOIL-
HoceTe ux gocruraer 400 M. B mentpacisHON M 3anaHONH YaCTAX MECTOPOZKILC-
Hus Kkucasie 3ddysuBel orcyrersyior. OrpanuueHHOe MNJOUIaLHOE pacnpo-
c1paHeHHe STHX [MOPOZ MPH CTOMb 3HAUHTEBHOMN HX MOLLHOCTH, II0-BHLIMOMY,
obbsicHsieTesT BA3KOCTBIO JaB H CNOcoGHOCTBIO HX 00pasoBEIBATH KYNoJd.
M3BecTHO, uTO CHJMKATHBIE pachiaBsel, 00JajaiollHe BBICOKOH BA3KOCTHIO,
sacThiBaloT JauG0 Ha MYTH K NOBepPXHOCTH, JAHOO BbIIAB/JHBAIOTCS B BHIE
obemuckoB m kynoaos (Mou-ITene, Karapman, xynoast Mepamu u np.). He
HCKJIOUeHA M TaKas BO3MOKHOCTD, UTO B NOCJIEHHKHEKapOOHOBOE BpeMsl 11eH-
TpaMLHAS M CEBEPO-3anajHas YacTH MECTOPOK/IeHHs OBLWIH HECKOJIBKO Tpi-
MOLHSATH ¥ KBapiieBble NOPOUPLI 0KA3aJHCh IPOIHPOBAHHLIMH.

B pyaHoil 30He 3HaUMTEABHAsA YacThb KBAPUEBLIX nopuUpoB H HX TY(HOB
MHTEHCHBHO MeTacoMaTH3WpoBaHa, Mo HUM 00pasoBaHbl CKAaMOJHT-MarHeTH-
TOBbIE PYAbI.
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Yenosus 3aneranus 3THX nopoia B KauapckoM pyjaHOM nojde OueHb CJI0x-
Hble M JlaJleko He BbisicHeHbl. HesicHo, HampuMep, mouemy KBapuesbie Topdu-
Dbl, cjaralouige MOLIHYIO TOJIY Ha IOro-BOCTOKe, B CEeBepo-3anajHoil yacTi
Kak Obl paclLIensioTcs M BCTPeualoTesl YVike B BHAe HeGOJBIIHX NPOCJ0eB
H, yTo OOJibllle BCEro YJHBJSAET, CPeH pas3JHYHBIX IO BoapacTy nopoa. Ocra-
eTCH 3arajKoil H MX CeKyllee NOJIOKEHHEe B HEKOTOPBIX MECTax 1o OTHOoLIe-
HHIO BMeL[aollell opjy/leHeHHe CIOHCTON ToquH, Bee 3TH (GakThl, H3BECTHLIE
4BTOPY elle B HayaJbHBIH TIEDHOJ PAa3BeJKH MeCTOPOKIEHHS, NO3BOJHJIH
npeAnosararb HHTPY3HBHYIO NPHPOAY KBapuUeBLIX NOP(GUPOB. YUHTHIBAS
GobIloe CXOJCTBO pacCMATPHBAEMbIX NOPOJ ¢ OGLIMHBIMHE 3¢h(hy3HBAMH, ML
CUHTAJIH HX ANHKAJTbHONH YaCThIO (MOCTOHHBIMM MU CEKYLIHMH anou3amiu)
3asieraiollero Ha rayOuhe OGaJiee OCHOBHOrO TNO cocTaBy MHTpyauBa [39, 12,
106] msn, uro Hanbonee BEPOSITHO, CYOBYAKAHHYECKHMH MEXKIJIaCTOBBIMH
HHTPY3uBaMiu, GopMupPOBAHHE KOTOPLIX TPOXOJHI0 B HPHIOBEPXHOCTHBIX
yeaosuax, Takue MHTPY3UBHI LINPOKO M3BecTHH B AnTae-CastHCKO# cKjaaaya-
Toit o6aacti w B Llentpansnom Kazaxcrane.

B. A. 3aBapuukuii [51], ocHOBEIBadChL Ha neTponpapHUECKHX HCCIe10-
BaHHAX WJIW(OB, NPHIIEH K BBHIBOLY, UTO 3ITO THIIMUHBIE ByJKAHOPEHHbIE 00-
pasoBaHKAg, B KOTOPbIX HMeloTcs mpocaon Tydos. B. A. 3aBapuukuit paxe
npejnonaraer HTHMMOPHTOBYIO npupoly 3THX obpazoBanuii, OaHaxko Bee
NCNBITKH PaCyJeHHTb JaHHble MOPO/ibl, UTO, Ka3anock Obl, eCTECTBEHHO TIpH
TAKOIl TPAKTOBKE HX IIPOMCXOXKIEHHSI, He YBEHUaJHuCh YclIexoMm. Y4yacrku
¢ 00JOMOUHLIM CTpPOEHHEM He HMMeIOT IcTpaTHrpadHUeckoil IPUYpOUCHHOCTH
H He NPOCJACKHBaloTed B BuAe caoes. Onyu BerpeyaorTes 060C06JeHHBIMHE 30-
HAMM CpeiH KBaplUeBLIX TOPHHPOB M HECYT OTUETIHBLIE TPH3IHAKH JpobJe-
uua. Bepostho, B pAge ciyuyaeB 3T0 OOLIYHBIE KAaTaKJAa3HTbl, a4 He TYydoL.

YuuTeiBasi ckazaHHoOe, Mbl He MOMeM MNOJHOCTBIO Pas3jleJqHTh B3TJsi/Ibl
B. A. 3aBapuukoro Ha npupoay 3Tux nopoi. OcobeHHO HeyGeaHTeNbHBI €ro
JIOBOJIbl B MOJIb3Y HaJUYyHs B HA3BaHHON Toalle uruuMOpuToB. KpurHueckuil
pazGop B3rJAs0B Ha NPOHCXOXKAEHHE HIHHMODHTOB H3JI0KEH B CTaThe
B. V. Bnozasna (28], u Mul He Oyaem Ha 3TOM JETaJbHO OCTAHABJIHBATBCS.
Caeanyer To/IbKO OTMETHTb, YTO Bbi/leieHHe HTHHMODHTOB HO OJHOMY JHLIb
npusHaky o0JOMOYHOro cTpoeHus, Kak penaer B. A, 3asapuuxuii, 6e3 yuye-
Ta JPYrHX TIeoJOrHYeckHx (PakTopoB He MOMKeT CYMUTAThCs OGOCHOBAHHBIM.
Bonpoc o npupojae kucabx nopoa Kauapckoro MeCTOpPOK/ACHHS OKOHUATEb-
Ho He pewen. OgHako caeayer cornacutbes ¢ B. A, 3aBapuuKuM, UTO raas-
Hasi Macca 3THX NOpoj, no-BuauMomy, 3¢dysusBHble oOpa3oBanHsd, cpeai
KOTOPBIX HE COBCEM OTUETJIHBO H TOJBKO IO CTPYKTYPHBIM OCOGEHHOCTSM
ELIIRJAOTCS  BYJKaHHuecKiie OpexkuHH.

ITpn MHMKPOCKONHYECKOM H3YUEHHH YCTAHOBJIEHO, YTO TJaBHLle MHHe-
palbl MOpo/ibi—KBapll, OPTOK/Ia3 H MJaruokaas, B KauecTBe BTOPHYHOIH mpH-
MecH OOLIYHO MPHCYTCTBYIOT KaJbLUT, CEPHLHT, XJOPHT H PE¥Ke 3IMHJIOT.

BenokpucTaaasl 00JbLIel YacTblo MNpeACTaBJeHB KBapleM, OpTOKJa-
30M M HECKOJBKO MeHblile njarunokaasoM. [lopdupossie Boijenexns cocran-
astor Toabko 30—35% oGbema nopo/ibl.

Kapu mnpexacrasieH 3epHaMH  OKPYTJIeHHOH (POPMbI, YACThb KOTOPLIX
Clle coxpander JHNHpaMHJdajbHble OYEPTAHHUA. IMourn Bo Beex caydasix rpa-
HUIBI €ro ¢ OCHOBHOH Maccoii HepoBHbIe, KaK Obl 3a3yOpeHHBIE, C YaCTBIMH
3aJHBUYMKAMH H SI3BIKOOOPA3HLIMH BHEIPEHHSIMH TOCae/Heil BHYTPb KBap-
na. Muorga xsapu pas3apoGaeH, OT/eqbHEIE YACTH €ro CMElleHbl, HO Ha-
CTOJIBKO, yTo 6Ge3 ocoboro Tpy/la y/laerca BOCCTAHOBHTL IEPBHUHYIO (popmy
q)EHOKpHCTaJ'IJ'Ia H, eCTeCTBEHHO, A0Ka3aTh KaTaKJAaCTHYECKYIO ero npupoay.
Opanaxko Goablieil HacTbilo OCKOJKH OBIBAIOT pPaszoblieHbl, MO-BHAHMOMY,
pacraiessl. B 3ToM cayyae co3jaeTcsi BneyaTJeHHe O NMHPOKJIAaCTHYECKO
npuposae stHX mopoia. Takue yyacTKH B KBapLeBHIX NOppHpax BCTPeYaloT-
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cql clopajHuecKH, He TPOCJAEKHBAIOTCA B paspesc. Ham kaxerc#, 4To Ipa-
BHIBHO CUMTATH HX KATAKAA3HPOBAHHBIMM KBapueBbiMH Nopdupamu, a HE
Ty amu.

ITpn meracomMaTHYeCKHX Npoueccax Ksapl noAo6GHO NOJEBOLINATOBEIM
BKpAIJIEHHHKAM JOBOJbHO OXOTHO 3aMellaercsl MHPOKCEHOM, XJIOPUTOM
i neoautamu. OnHAKO NpPH CKanoJHTH3aNHH KBAPLUEBbIX nopdupos OH HHOT-
JAa coxpausiercs B BH/IE TOHKHJIHTOBLIX BKJIOUEHHII B KPYIHBIX KpHCTaJI-
Jax cKaloJInTa. :

Hurepecen npoliecc 00pasoBaHHs B KBapUEBLIX noppupax Kauapcko-
ro pyjaHoro Tojs nopgupoGaacTop KBapla, BO3HHKIICTO B pe3yJbTaTe Cco-
fupaTenbHoil MepeKpHeTaIH3alHu MEJKO3ePHHCTOH OCHOBHOH MAacchl. Atu
BKpanJeHHHKH OObIYHO He MMEIOT MPaBHJAbHBIX ouepTaHuil, OHH HaNoOMHHA-
j0T 110 MepBOMY BreuaT/eHHIO OCKOJKH, KOHTYPBl KOTOPDLIX 3a3y0peHsl, HO
HEpEeaKo H HOJAYOKpYraensl. BOKpyr TakHx nopgupobaacToB NOJEBOLINATO-
Basi Macca Takye NpeTepreBaer NepeKpHCTAIH3aLHI0: OHA CTAHOBHTCS 6o-
qee kpynHosepuucroit. Ha ¢one ocTadbHOIl MUKpOdEIb3HTOBOH Macchl Ta-
Kie Yu4acTKH KakyTes oOJoMKami. Mexjy TeM HX JIETKO OTJIMYHTBL OT Ha-
CTOAILEX 0BJOMKOB XOTst Gbi yiKe TOTOMY, YTO OHH 06PasyiOT LIHYpPOBH/AHEIC
OTBETRACHHS HAH COSAHHAIOTCS MEXKAY co60il NPOXKHIKAMH TaKoil JKe mepe-
KPHCTAAIH30BAHHOI MACCHL.

OpToK/aa3 TNpeAcTaBleH TOJAbKO TAGJIHTUATHIMH HHIHBH1AMH, KOHTY-
Pl KOTOPBIX HepeaKo Kak Obl OKPYIVIEHBL. B jeransx rpaHiila €ro ¢ OCHOB-
HOIi Maccoil HeposHas, H3BHJIHCTAdA, C UACTHIMH 3aXOJaMH OCHOBHOH Macchbl
DHYTpL OpToKaa3a. ChexXuM OPTOKIa3 HE BCTpeyaercd, Ol Bcerga TMeauTH3H-
poBaH, TIpH OJIHOM HHKOJIE obaagaer 6ypoBaToil OKPacKoii. Oproxias yacTo
oGpasyer TJI0Meponop(QHpoBbie CPOCTKH, KOHIIEHTpHpYIOllHecst B BHAE HE-
NPAaBHJABHBIX THE3Jl WIH BBITAHYTHIX [eNOYK00BpasHbiX 060co0IeHHIT.

OcobenHO YacTo OpPTOKIa3 ObiBaeT 3aMelleH anpOUTOM, KOTOPBIT pas-
puBaeTcss o nepu(epHH 3eped OpTOKJIa3a, HO HEPEIKO 3aMellenne HayHHa-
eTcsi 1 ¢ LeHTpasbHoil yacti. B mocseqnem cayuae co3NaeTes MHOT1A JIOZK-
Hoe BrneuyaTJeHHe 0 pa3BHTHH OPTOKJd3a 110 anbOuTy.

Bosunkaiomuli Ha MecTe OpToKaasa anbOur obaazaer HuraxmMaTHoil
CTPYKTYpOIil U COXpaHsieT Mo4YTH 10 feTaJjieil ero KOHTYpbl. Beauunna pBrpatl-
JEHHHKOB OPTOKJ/Jaza He IpeBbLINIaeT 1—1,5 mwm B momnepeyHHKe.

[liaruokaa3s B NOPGHPOBLIX BbijeJeHHAX NPEACTABICH aabOHTOM. Pas-
AMYAIOTCH ABa THMA BKPAMJEHHHKOB: YIJMHEHHO-TIPH3MATHUECKHE C OUEHb
HEPOBHLIMU OUEPTAHHAMH H TOHKOI MOJHUCHHTETHYECKOIl IITPUXOBKOH H KO-
POTKOCTO0UATBIE MOYTH H3OMETPHUECKHE KPHCTAJNJbI C HECKOJBKO OKpYT-
JeHnpiMi ouepTaHuaMH. BKpanieHHHKH YAJTHHEHHO-TTPH3MATHYECKOH (op-
Mbl 06BIuHO OoJiee cBexkie, B HHX Pe/IKO YAaeTcs BHAETb OT/Ae/bHbIE yelyHKH
cepuunta H XJopura. Pacnomaraercd 3TCT NJarHoKaas B nopoje Hesa-
KOHOMEPHO, HO B OT/EJBHBIX MecTax cyOmapaijJelbHas €ro OpPHEHTHPOBKA
noguepkupaer QuronaanpHoctb. IIpn GOIbUIMX YBENHICHHIX MHKpOCKONa
BHJHO, YTO HEPOBHHIE KOHTYPBl BKpamjieHHHKOB OOYCTOBJACHBI BHEIPEHHCM
B HUX MEeJKO3epHICTOIl OCHOBHOH Macchl. CocTap narHokjnasa HEnocTosiH-
Hblil, coAepKaHHe B HEM AHOPTHTOBOrO KOMIMOHEHTa COCTABJAET 0—9%.

JroT miarHoKaa3 He 0OHAPYKHBACT NPH3HAKOB BTOPHUHOTO TPOHCXOZK-
nennsa, M ecan yuecTb, 4To B KBaplesnx mopdupax KaJbLUil NpPaKTHUECKH
OTCYTCTBYET, TO BIOJIHE JOMYCTHMO NMpEANoJozKeHne o MEpBHiHoM xapakre-
pe 3Toro anbOuTa.

KopoTkocronGuatsie  (peHOKpHCTAMIBL  INIarHoK/Iasa Habao1aTCsd
p mopoae Goaee yacto. I[lo cocTaBy 3TO anpbutr Ne 0—>5. Iasa Hero pecbMma
xapakTepHa TOUTH Bcerja OKpyraas dopma H HMHTEHCHBHAS TEIHTH3AUHS.
Bxpamn/ieHHHKH aab0uTa KaxyTcs MOj MHKPOCKONOM 6YpbIMH BCJEACTBHE
HATHUHS B HHX OOJBLIONO UHCAA Ta30-*KHAKHX BKIIOYEHHIL. I poiiHHKOBOE
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CTpOeHHe XOTs M HAa6/II0/1aeTcsl, HO BLIPAIKEHO HE CTOAb OTYETIHBO, Kak y de-
HOKpHCTaMIoB Mepporo THma. HauGosee yacTo 0TMEYaloTCs ABOHHHKH M0
anbOHTOBOMY M aJbOHT-KapacOaJACKOMY 3aKOHAM, HEepeIKO BCTPeuaioTcs
aabOHT-TIePHKIMHOBbBIE M MaHeGaxckue ABoiiHukH. Camoe 3aMedaTenbHoOe,
poXKaayfi, AJAs 3THX BKpanJeHHHKOB—OTYETJIHBO BEIDaKEHHBIE IMPH3HAKH
MeTdacoMaTHuecKkoro o6pasoBaHHsl HX Ha MeCTe KaJHeBOro IOJIEBOro winarta.
3amelleHye MOCAeHEr0 HJAET PAa3JHUHBIMH NyTAMH. B oIHHX cayuasx nia-
rHOK/a3 Pa3BHBAETCS B BH/E HEPOBHOH KaemKu C nepipepun opTok.asa,
B JPYTHX—OH MOJHOCTBIO 3aMellaeT SAPO, MPH 3TOM BHEIUHSA Ka€MKa OpTO-
K/J143a COXPAaHAeTCs TOJNbKO YACTHYHO, OTAEJNbHBIMH OGPBLIBKAMH, HO HHOTAd
i TOJHOCTBIO. B HeKoTopbX c¢JyyasX Ha MeCTe OpTOK/as3a pasBHBAeTCs
«IIaXMAaTHbI» aJbOHT, MOYTH BCErja NeJHTH3HPOBaHHBIMH.

Ta6auna 6

Xumuuecknii cocrag ksapuesnix nopdupor, %

% ana- | 630, | TiO,{A1,05(Fe;O5| FeO | MnO| MgO| CaO [Na:0| K0 | H;O [m.mm| P;Og) Cyyva
85 |69.1|014[148 | — |267|006|076| 522|411 052| — | 1,65 — (99,03
87 |71,11| 04 [14,82[ 0,45]| 1,78| 0,05 0,41| 1,46| 7,28{ 0,28| — | 1,09 — |99,13
88 |74,13 026 (13,96 0,15| 1,33| 0,05| 0,16| 0,34 | 4,83| 4,16 0,51 | — | — |9988
112 |7556| 02 |11,7 | 1,81 1,04| 0,01 | 054 | 052 2,44 | 4,42| 1,0 | — | 0,05/99.29
113 |706 | 024|144 | 1,23| 1,54] 006| 035| 1,2 | 449 246 2,63| — | — [99.2
114 |74,64 — |1392]1,53| 0,49]| 0,01] 0,52| 0,35| 50 | 1,65 — | 1,09/ 0,0799.27

Mpumeuanne. 85— xksapuessii mopodup, Araeska (A. M. NMumkun); 87, 88—
kBapuesslit noppup, Kauvap (H. M. Beasimos); 112, 113, 114 — xsapuessiit nopdup, Kauap
(A. M. JIpMEHH).

UpcaoBbHEe XapPaKTEePHCTHKH

Ne anaansa a \ c b s a’ i id m’ g’ n
85 9,8 51 53 79.8 —_ 50,0 26,0 24,0 93,0
87 16,0 1,6 29 79,5 — 74,0 24,0 2,0 97,5

88 15,9 0,3 85 75,3 33,0 59,0 8,0 = 62,4
112 11,3 0,6 5,6 82,5 45,0 40,0 15,0 = 44,8
113 13,4 1,4 58 | 794 46,0 41,0 13,0 — 73,0
114 12,6 0,4 6,5 80,5 63,0 25,0 12,0 — 82,6

Hapo ckasaTh, YTO MYTHOBATOCTb B a/JbOMTaX HCYE3a€T TOJIBKO NpH
HX CepHUHTH3ALKH, 1a M TO He BO BCeM 3epHE, a JIHUIbL OKOJIO MeCT CKOILIEHH
cepunuta, Takue N1ardoK/aasbl HMEIOT MATHHCTHI 06auK. B KBapuesnix nop-
¢upax Typras oHu pasBHTBI JIOBOJLHO LIHPOKO. BKparuieHHHKH I1arHokaa-
3a, KaK BHAHO M3 ONHCAHHS, HMEIOT HEO/HHAKOBOE MPOHCXOMKIEHIIE. Ymu-
HEHHO-TIPH3MAaTHUeCKHe KPHCTAlIbl, NO-BHAHMOMY, NepBHUHbIE; HX TOABJIE:
HHe CBA33aHO ¢ OCOBEHHOCTSIMH COCTABA M KPHCTAJIH3alMeil KHCIOH Marmul
na ray6une, KoporkocronGuatoro obauka anpOUT o6pasoBajics MpH IOCT-
MarmMaTHYeCKOM HATPOBOM METacoMaTo3e Ha MecTe OpPToK/asa.

OcHoBHasi Macca KBapleBelX Nop(QHPOB Bcerja MNOJHOKpPHCTAAJIHYe-
cKasi, HO PaCKpHCTAJIH30BaHA OHA HEO/HHAKOBO. B HeusMeHeHHOM BHJe 3TO
MHKPO(E/b3HTOBbIl arperaT 3epeH Ksapua, aabOHTa M OPTOK/aa3a, pasmep
KOTOpBIX KoJsiebJjercsi OT 0,01 mo 0,04 mm. B ocHoBHOIT Macce npeobaanaer
anp6uT (50—65%), Menbule coxepxkurcs Kpapua (30—40%) u ewe meHb-
me oprokaaza (20—25%). Mecramu obHapyxusaercs cheponutoBasn
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CTPYKTypa, o0blYHO 3aTyllleBaHHasi BTOPHYHbIMH mpoueccamu. Eie pemxe
NpOSIBJASETCSI B OCHOBHOH Macce (JIOHIaNbHOCTL, NMOAYepKHBaeMas cybna-
pasye/ibHLIM PACIOJIOKEHHEM JeHCT TOJEBLIX IINATOB H IEpPeMeKaeMoCTbio
HECKOJIbKO Pas/JHyalolUXcs 110 OKpacKe MHKDOIOJOCOK CYLIECTBEHHO IIOJie-
BOLINATOBON Macchl ¢ MOJOCKAMH, B KOTOPbIX 3aMeTHO Ipeobaanaer KBapil.
Bosee orueranBo npusHaky GJIIOHIaNbHOCTH BHIHBI MaKPOCKONHYECKH, KOT-
Aa (PeHOKpPHCTANIbl TOJIEBBIX IUNATOB M KBapla, pacmnojarasch cybmapal-
JIebHO, SICHO OOTEKaloTCsi MEJNKO3ePHHUCTOH OCHOBHOH Maccoil. JIiobombit-
HO OTMETHTb, 4TO pasipobJieHHble BKpalIeHHHKH KBaplia B TaKHX ydacTKax
HEpeJKo OKa3blBalOTCH pPAacTallleHHbIMH [0 HalpaBJeHHIo (UII0H1aJdbHOCTI.
Becbma xapakTepHa [Jisi OCHOBHOIl Maccbl KBapLeBHIX NOP(HHPOB ee Heolil-
HaKoBas MepekpucTanauzalus ¢ obpa3oBaHueM- rpaHobJaacToBoil, a B He-
KOTOPHIX CJyyasdX TPaxHTONOAOOHONH cTpyKTyphl. Ilepexpucrannnsauusa ocy-
liecTBaseTcss HEOOJABLIHMH YYacTKaMM, MATHAMH, KOTOpble YeTKO OT[Aeqsl-
I0TCH OT OKpy:Kalolledl MHKpPO(eab3HTOBOH Macchl, HanoMmMHHasg 00J0MKH
(uncto BHewne). Ilo Bceil BEPOSTHOCTH, TaKue YYAaCTKH INOPOJ H NpPHHHMA-
auck omnbouno B. A. 3aBapHuKHM KakK Ty(bl. XUMHUECKHII CcOCTaB KBap-
LeBblX nop(upoB npuseieH B Tada. 6.

Byaxkanoknactuueckde nopofpl. [TpoayKThl SKCIIO3HBHON  AesATENbHO-
CTH BYJKAHOB NMOJMB3VIOTCs IIHPOKHM pacnpocTpaHeHHeM Ha IVIOMIAJH Ble-
ro pyjAHoro mosica, Ho HanGoJsee MOIIHBIE TOJIUIH HX COCPEOTOYEHBI B 30HE
JluBanoBcKoro ray6HHHOrO pasjomMa. B HanpapleHHH K BOCTOYHOMY OOPTY
Ba/iepbsiHOBCKOH CTPYKTYPbl KO/MHYECTBO TY(HOB 3aMETHO YMEHBIIARTCH:
uyxe B soHe OmaHOBCKOro pasjoma, Cyas IO JaHHBIM Fe0J0rocbeMOuHbIX
paboT, OHH BCTpeYaloTesl OTAeJabHBIMH yyacTkaMu. Hano ckasars, 4ton s 3a-
najgHol uactd TyQbl He INPEICTaBJ/AIOT HENPEePhIBHO MNPOTATHBAIOLLIUXTA
toaul. To ocobeHHo OTHOCHTCA K Tydam rpy6oo6/10MOYHOrO CTPOCHHUS, KO-
TOpbIe OKAa3blBAIOTCH COCPEAOTOYEHHBIMH TJIaBHBIM 00pasoM B MecTax pas-
DHTHSI MAarHeTHTOBOro OpPYAeHeHHus. B moJjoce MeXKAYy PYAHBIMH MOJSIMH TY-
GBI, pazymeercs, TaKxKe BCTPeuaioTcsl, HO 3/lechb OHH 0oJiee OTCOPTHPOBAHBI,
yacTo mepecaanBaiores ¢ TyQQuTamMu U, BepOATHO, He HMEIOT CTOJb 3Ha4H-
TeNbHBIX MoulHocreil. Kak nokasano uayueHue, Haubojiee aKTHBHbIE Paiio-
Hbl BYJKAaHUYECKOH NeSTeJLHOCTH SIBJSIOTCS B TO K€ BpeMs pailoHaMu Hai-
Goabllell KOHLEHTPAIIMH WHTPY3UBHBIX TOPOJ M MArHeTHTOBOrO OPYAEHEHIIs .
Peskoe mpeoGnajanne BYJIKAHATOB HaJ OCAJOYHBIMH TMOPOAAMH OCOGEHHO
XapaKTepHO AJf KPYMHeHIIMX MarHeTHTOBLIX MecTopoxjenuit Typras—Ka-
yapckoro, Capbaiickoro u CoKoJIOBCKOTrO.

o cocTaBy m XapakTepy OOJOMKOB TY(LI JOBONBHO Pa3HooGpasbl.
[peo6nanamomas Mmacca HX OTHOCHTCA K MOJABOAHBIM 00pa3OBaHHM,
M TOJbKO He(OJbilIast yacTh, BEPOATHO, COCTaBJsAIOIIAs BepXH paspesa Ba-
JIePbSIHOBCKOI CBHTHI, NMpeAcTaB/iser Hasemuylo danuio. OcobeHHOCTb TY-
GoB BoxHOH (amum — CAOHCTOCTb, OOYCIOBJEHHAs MEPEMeEKaeMOCThIO
TY(OB PasHOro rpaHyioOMeTPHYECKOro cocrasa. Kpome 1oro, atu TyQu He-
peaKo GHIBAIOT HACHIIEHb! NEIHTOMOP(HEIM KapOOHATHEIM MATEPHA/IOM, CO-
nepykawuM HHOrAa ocraTku (ayael. Ty@sl HazeMHOH (aui HeCJOUCTHI,
neeria MeHee COPTHPOBAHBI, H caMoe XapaKkTepHOe — OHHM MPOMHTAHbl OKHC
JaMI H THAPOOKHCIAMH JKesjesa, BCJIEACTBHe uero OOBLIUHEIH L(BET HX BHIII-
HEBO-KPaCHBIH.

By/akaHOKJIacTHUECKHe TOPOJAbl TeCHO CBA3aHBI C apyaupamu, nepe-
cnausatorcs ¢ TyQduTaMu, H3BECTHAKAMH H ClaHIAMH. B zone opyaeHeHild
Tydsl HepefKo CKapHHPYIOTCSH, CKANOMUTHIHPYIOTCS H 3aMELIAoTCi Mare-
THTOBBIMM pYy/JaMH. B 3aBHCHMOCTH OT TPaHyJOMETPHYECKOro COCTaBa BLl-
JeasIOTCA arJoMepaToBbie, JanuIHeBble H Menjaoshe (mcamMMHTOBBIE H asle-

BPUTOBBIE) TY(DHI.
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AraomepaToBbie Ty(bl TPeICTABAAIOT Tpy6oobGaoMoulible 06pa3oBauis,
B KOTOPLIX COPTHPOBKA MaTepHaia H CJIOHCTOCTh HJHM MOJHOCTBIO OTCYTCTBY-
10T, MAH Ke eBa 3aMeTHbl. BMecre ¢ KpymHbiMu rabibamu (40—50 ca)
B HHMX NPHCYTCTBYIOT 0GJOMKH CPaBHHTEIbHO HeGOJbIINX pasMepoB H ncaM-
MHTO-TICJNTOBLI MaTepHad. DT0 THIHYHO OKOJOKEpJA0oBas (auus, WHPOKO
npencrasiennas B Kauapckom n Coxososcko-CapGaitCckoM pyAHBIX MOJAX.

- Jlanuaauessie TyQb OTJAHYAIOTCS OT ArJOMEPATOBBIX MEHBLUEH BeJH-
uliHOil 06J0MKOB (HauGOJbIIHE M3 HHX JOCTHralOT 3—5 €M B JHAMeTpe),
nogpJjerEneM rpyGoil  CAOHCTOCTH M HHONJA HE3HAYUTENbHBIM COJEpiHa-
HIEM B 1leMenTe KapGoHaTHOM H raHHHCTON Macce. OGJOMOUHbIH MaTepHad
37ech Gojiee pasHooGpaseH 10 COCTaBY M B leJoM OoJjee OKaTaH. Jlanu-
JaueBbie Ty(bl pacmpocTpaHeHbl BO BCEX PYAHLIX NOJAX, H HX NMPUCYTCTBHE
yiKe He MOKeT ObITb KPHTEpPHEM Henocpe/CTBEeHHOH OJM30CTH LEHTPOB
H3Bep:KeHHs.

[MensoBbie Tydhbl COCTOAT H3 MCAMMHMTOBOTO M AJAEBPHTOBOrO BYJKa-
HHYECKOro MaTepHanoB, K KOTOPbiM MPaKTHYECKH BCErla NPHMENINBAIOTCH
ranHncTbie W KapGonartHele npoayktbl. Iloctenennoe ypeanueHne coacprKa-
11l TOCJAEHHX NPHBOAMT K rnepexony Ty(gos B TYQPHTEL B pyaHbix nmoJasx
pasauuaiotcs Ty(bi, aHaJorHYHble [0 COCTABY AHAE3HTOBHIM H JAUHTOBLIM
nopdupuram, opropupam 1 KBapuesbim noppupam.

Tyduw cpeguero cocTaBa UWHPOKO PacnpocTpaneHbl Ha M0
11aj1i Beex pyanbix nodeii. ITo coctaBy 0610MKOB BBLAEAAOTCS JUTO- H KpH-
crasnokaactuyeckne Tygel, Haile BCero NpHXoJHTCS UMETh JIe10 C© ryamu,
B KOTOpHIX 0GJOMOYHbII MaTepuaJ TpejacTas/ed H KPHCTallaMH H 1opoia-
Mu., O6a0MKH HMelT TPYOOOKPYrJIeHHYI0 (opMy, pezKe OCTPOYroJbHylo.
Pasmep ux KoseGaercsi OT Jo7eil MHAJIHMETPA /0 HECKOJBKHX CAHTHMET-
pos. KaacTHueckuit matepuas npe/icTaBien anie3snTOBbIMH nopdupHTaMH,
NarHoKaa30M, peke MHPOKCEHOM H POTOBOH obmankoil. Muoraa B 3THX TY-
dax nabaiofaoTes 06JOMKH JAPYTHX TOPOJ, HANpPHMEpP, A4lHTOBLIX nopgu-
'HTOB, C SIBHO Pa3JHYMMbIMH BEpalIeHHHKaMil KBapud. KoaunuectBo 006.10-
MOUHOrO MaTepHaJa BCerja BeJHKO, PEeKO OmyCcKaercs HHAKE 75—80%.

OGJIOMKH aHAE3HTOBBIX TNOPHHUPHTOB Goablieil 4acThio 1300 yriosa-
o, Pacnonaraiores ond B Ty()ax HepaBHOMEPHO M He Beerjla npeobaanaior
cpeji npounx obgomkos. CTPYKTypa B HUX MOpHHUPOBAs, OCHOBHAs Macca
mukponurtopas. OGJOMKH NJarkokaasa OGHIMHO YIVIOBATHI, PEkKE OCTPO-
yroabable. [To KoHyecTBY OHH HHOr/1a npeo6aasaior Haa 00JOMKAMH anjie-
auToBEx noppupuTon, TeMHOUBETHbLIE MHHEpPaJbl — MHPOKCEH 1 aMpudon —
peikn B Tyax.

O6a0MKHI AanuToBbix nopdupntos (Azaesckoe pyaHoe MoJe) OTIHYA-
J0TCs MeHbliefl cTerneHblo HAMEeHEHHOCTH.

LlemenTupyioulasi Macca Ty(oB COCTCHT H3 TOHKOOGJOMOWHOrO Mate-
piaia, yuactkamu Aaxe nenyosuanoro. Llement B Tyax nanGonee pasno-
sern. MecraMu OH TpeACTaBJeH MNOYTH TOJbKO XJOPHUTOM, KaJbLUTOM H
MEJKO3epHHCTEIM ~ arperaToM BTopuunoro kBapua. Mesikue oG1OMKH
NAarioKgas3a M KaKHX-TO, BHJIAMMO, [EJIOBbIX YaCTHII TECHO CpacralTcd
APYr ¢ ApyroM WM ObIBAlOT NOTPYKeHbl B XJOPHT-KaJbIHTOBYIO Maccy.
[TocTosiHHAs COCTaBHASi 4YacTh UEMEHTa — TOHKOPACHBLICHHLIH MAarHeTHT
WJIH TeMaTHT.

B paiione Kauapckoro, Cokonoscko-Cap6aiickoro u Earaiickoro pyi-
HBIX MoJeil GOJbLIHM PacHpocTpaHeHHeM MOJb3YIOTCS KPHCTALIOKAACTHYE-
ckne TyhBI, 00JOMOYHBIH MaTepHa/ KOTOPLIX — 3TO OCKOJIKH IUarHoK/1asa,
TecHo MpHJerawulie JAPYr K APYry WIH pa3oOlleHHble TOHKO3€PHHCTOMH PO-
rOBHKOBONOAOGHOI LemMenTupylonteit maccoir. ITleppuunas ¢opma 0610MKOB
He COXpaHWJIach B 9THX Ty(dax, TaKk Kak BMECTE C LEeMEHTOM 06JIOMKH pasb-
eleHp HOBOOGPA30BAaHHAMH NHPOKCEHA, TPaHaTa M XJOPHTA.
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-Ceasylomas Macca TY(OB COCTOHT M3 MEJKHX H30METPHUHBIX TECHO
CPOCLIMXCST 3epeH IIarHokaasa, Mesk/1y KOTOPbIMH B HeOOJBIINX KOJHYECT-
Bax HabJ0al0Tes KBapIl H OPTOK/143.

Tydol, kKak npaBuio, MACCHBHBI, HO OT/EJAbHBLIMH YUacTKaMH B HHX IpO-
SIBISIETCS] He COBCeM OTYET/IHBAsl CJAOHCTOCTb. B naHHOM ciayyae 00J0MOY-
HBIfl BYJKaHHUECKHil Marepuas, INO-BHAMMOMY, Nepemellancda Ha Hebolb-
liHe pPacCTOsiHUsA, 00 3TOM CBHJETENbCTBYET NJ0Xasi COPTHPOBAHHOCTb €ro
H OTCYTCTBHE MPU3HAKOB XOPOIIell OKaTaHHOCTH. .

Tyvdo oprtoduposoro cocrTaBsa pa3sutel B paitode Kauap-
CKOTO MECTOPOK/IEHHA M 3HAYMTEIbHO Iuupe, yem cOOCTBEHHO OpPTOhHPLI
O6bluHO OHM COCTOSIT M3 OKPYIJIEHHBIX MJH YIJIOBATHIX, A4XKe OCTPOYrOJib-
HBIX OOGJOMKOB OPTO(MHPOB, OCKOJKOB IIarHOK/AA3a H B OUYEHb PEAKHX Cay-
yasix kpapua. OGJaoMOYHBLI MaTepuasa B Tydax He COPTHPOBAH M pacnpese-
JeH HepaBHoMepHo. MHOrna B mHpax MOXKHO BH/IETb TOJNbKO OOJOMKH
opTOGHPOB H IJI1arHOKaa3a, HaIOMHHAOLIHX 110 IEPBOMY BlieuaT/IeHHIo necya-
UKy, Ho B apyrux mumdax, W3roToBJeHHBIX H3 TeX Ke Tydos, Habawxa-
ercsl TouTH oOpaTHAf KapTHHA: cpeid MHKDPO(eNb3UTOBOH HHTEHCHBHO Iie-
JUTH3HPOBAHHON LEMEHTHPYIOUIeHl Macchl, OY€Hb MOXOMKeH Ha OCHOBHYIO
Maccy opTodupoB, BCTpeuaioTcsl OJHHOYHBIE 00JOMKH BCerja MeHee H3MeHeH -
HBIX OpTO(HPOB WIM OCKOJKH IJarHoknaasa.-B cocrabe IeMeHTa MOCTOAHHLI
BTOpPHYKBIE MHHEpaJbl — 3MHAO0T, AaKTHHOMHT, XJOPHT, d HEMOCPeJCTBEHHO
B PyAHOIl 30He — MarHeTut u typmaaun. ITo rydam oprodupos B Jexauem
OOKy CeBEpO-3amajiHOTO YYacTKa MECTOPOZK/IEHHS PasBUTHL CKaNlOJIHT-Mar-
HETHTOBLIE PYJIBL.

Tybw maunntoBoro coctaia. ByakawokJacTHUeckHe MOPOJLHL,
MO COCTABY COOTBETCTBYIOULHE 1aLMTOBLIM TMopdHpUTAM, H3BECTHL B paiio-
He Anaesckoro u Kauapckoro pyausix noseil. Ha 1OxHo-Anaesckom mecto-
POMIEHHH OHHM 3aJeralmT HEINOCPEJCTBEHHO Ha JallHTOBLIX NOpGUPHTAX,
a B Cepepo-AnaeBckoM — B Bepxax 3 QysuBHO-0Ca0YHON TOJLIH.

Maxkpockonuyeckn B Tythax pasiHYalOTCH TONLKO OGJIOMKH KBaplla
H pexe IJIaruoknasa, oOJOMKH JIALHTOBBIX NOP(MHPHTOB ONPEIETTIOTCS
JIUIIB MOJL MHKPOCKONIOM. Yr/0BaThle OGJOMKH AalHTOBLIX nopdHpHTOB, 3e-
peH Iaruox/aasa u KBapila, COCTABJSIOUIHE OCHOBY MOPO/BI, Pacipeielennl
Hepapnomepno. IToutn Bceraa B o6momKax nmpeofaagaer KBapll, KOJIHUECTBO
Kotoporo mecramu aocthraer 65% oGbema mopoanl, MeHbIIe 37ecCh MJIATHO-
knasa (10—15%) u ente meHblle B Typax NPHCYTCTBYIOT 0GJOMKH TOP(H-
putos (5—10%). Pasmep oGaomkos or 0,2 10 3 Mat, oueHb pelKo KpyrHee.
Llementupyiomas Macca COCTOMT M3 Gojee MEIKHX OGJOMKOB IMOJEBOrO
mnaTta M KBapla ¢ INPHMEChbio TOHKOPACMHLITEHHLIX HENpPO3PauHbIX YacTHI]
Il MarHeTura.

Bropuunpie uamenenus TyQop NPOABASIOTCS B MHTEHCHBHOH AabOHTH-
3aUHy, SMHJOTH3AIMH M YaCTHYHOM HX cKapHHpoBauuu., Hepeako cosmecr-
HO ¢ 3NHJ0TOM Pa3sBHBAIOTCHA MPEHHUT, KaabUUT W cynbduanl. OcHosian mac-
ca Ty(hoB B Mpejenax MeCTOPOXKACHHI HEceT MPHU3HAKH OKBApIeBaHHA.

Tydpr Kucaoro coctTana. ITH NOPOAL PA3BHTHI €lle MEHbIIE,
yem KHcsble s(ys3uBnl. Tunuunble TY(QB BCTpeuUeHB HAMH TOJbKO B Ajga-
€BCKOM DYZHOM moJjie. BHellilne oHM NpaKTHYECKH He OTJaHYAlOTCst OT 3(hdy-
3UBHBIX TIOPOJ, M IO3TOMY BbIJIeJIEHHE HX B MOJEBLIX YCJIOBHAX 3aTpY/HH-
TeJAbHO. DTO TEMHHEIE MJH Cepble MJIOTHbE MOPOJLI, H3peaKa oOHapyIKHBal0-
LiHe eiBa pasJMYHMBle MPOCTBIM TJIA30M OCKOJKH IOJIEBBIX IIMATOB
il KBapua.

Ilpy MHKpPOCKONMYECKOM M3YYEHHH B HHX OTYETIHBO BBLIPHCOBBLIBAETCS
ob6/J0MOUHOe CTpOeHHe, NpHUYeM Bcg Macca 0OJOMKOB TNpejicTaBjgeHd KBap-
1eM M MeHblIe maaruokaazom. O6JOMKH HMeEIOT pasanuHylo (Gopmy: oaHH
H3 HUX YIJIOBATbIE W JazKe OCTPOYLOJbHbIE, JAPYTHe — HECKOJbKO OXPYIJIEH-
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uble. Hepeako GbiBaeT um Tak, 4To B OAHOM OG/JIOMKE COYETAIOTCH MOJYOK-
pyr/eie OYepTaHHa ¢ OJHOrO €ro KOHIla H OCTPOYrOJIbHBIE C APYroro.

O6710MKH IIarHOKJa3a CHIAbHO TNEJNHTH3HPOBAHbLI, HEPEAKO Halesao 3a-
MelleHbl CePHIMTOM HJIH arperatom 3epeH 3MH/0Ta, KajbllHTa W aKTHHOJMH-
ta. Pasmep o6/0MKOB He npeBbimaer 1 ma. '

Pacnpenesnenne ob6momounoro marephajsa B Tydax KpaiiHe HepaBHO-
MepHoe, KoseGaHHe 3TO 3aMeTHO jJae B ojHoMm obpasue mopojbl. B cpen-
HeM 06/10MKH cocTaBasioT okogao 80% mopobl.

LlemenTtupyiomas uaH cBaAsyoas macca Ty(QoB OTJIHYAGTCH CHABHOIT
M3MEHEeHHOCTbIO. CocTaB ee B OCHOBHOM OMNpejlessieTcsi BTOPHUYHBIMH MHHe-
paiaMH: CepHUHTOM, XJOPHUTOM, KaJbUHTOM H 3nugotom. [lo-Buanmomy,
NepBUYHO 3TO Oblia CTEKJIoBaTas Macca NelyloBOTO COCTaBa, BIOC/EACTBHIL
pacxgﬂcraﬂm{soaanﬂaﬂ H MHTEHCHBHO mnpecGpasoBanHas.

yiaKkauuyeckue Opekuun KBapuesbix nopgupos. [conoruyeckoe mosao-
JKeHHe 3THX MOPoJ MoKa He sicHo. BeTpeweHbl OHM JIHIIb OHON CKBasKHHOM
B 10r0-3anajaHoii yactu Kauapckoro MectoposaeHunst B MojAouIBe KB2apUEBbIX
noppHPOB HEMOCPEACTBEHHO MO/ H3BecTHsKamu. Ilo mpocTupaHmio u maje-
HHIO He Npocieskenbl, BHellHe BYJKaHHuecKHe GPeKYHH MOXOMKH Ha KBap-
lieBLie MOPQHPHI, HO B OTIHYHE OT MOCJAEAHHX 06JaAalT IPyGOOGIOMOUHBIM
ctpoerneM. Baaropaps HECKOJbKO pas3HYHOH OKpacke OGJOMKH XOpOILIO
BBIIEJISIIOTCA HA (OHe LeMeHTa H pasinualoTes Mexk/ly coGoiil. B Gpexuuu
npeo6iajaalotT 00JOMKH H30MeTPHYeCKOH (OPMLI ¢ YIVIOBATO-OKPYIJIBIMIE
OYEePTAHHAMH, pexe BecTpevaloTesi oOJOMKH yAJHHEeHHbIe. Pacnonaraercs oo-
JIOMOUHbIH MaTepuan 6e3 Kako#-nuGo BHAMMON 3akoHOMepHOCTH. [Tox Muk-
pockonoM KsaplieBbie MOP(HPE M3 0OJOMKOB 3aMETHO pasHyalorTcs no
CTENEHH KPHUCTAJIHYHOCTH OCHOBHOH Macchl, KojuuectBy u (opme eHo-
Kpucraanos. Heckonbko pasinyHo nposBuaHNCE B 00JOMKax H npolec-
Cbl BTOPHYHOrO M3MEHEHHS, B WYACTHOCTH, OHH HEOJLHHAKOBO aJbOHTH-
3HPOBaHBl U reMarutHaupoBausl. Llementupyiomas o670oMKH Macca co cTO-
HT H3 MHKPO(QEJb3HTOBOrO arperata NoOJeBHIX IINATOB M KBapla M MHO-
FOYHCJAEHHbIX OCKOJKOB (eHOKPHCTAMI0B asab0HTa, KBaplla H OpPTOKJa3a.
HeoOxoaumo oTMeTHTB, YTO NPH3HAKOB KaTakjaasa B Nopoje He oGHa-
pPyKHBAETCH.

Herpoxrmtmec;me ocobeHHoCTU BYAKAHOCEHHO20 KOMNAeKca

KomarmaTtuyHocTb NOPOJ BYJKAHOTEHHOrO KOMILIEKCa NMOATBEpIK/aeTcs
He TOJAbKO OOLLHOCTBIO YCJAOBHII HX (POPMHPOBAHHS, HO H BecbMa OJHIKHM
CXOACTBOM METPOXHMHYECKHX YepT, HarJisilHO BLIPAJKEHHBIX Ha BapHAIlHOH-
HOil 1uarpamme (cMm. pHc. 2).

1. TTopoabl ByJIKAHOT@HHOTO KOMILIEKCAa OTHOCATCS B LEJA0M K HOPMaJb-
HOMY H3BECTKOBO-LIeJIOYHOMY psijy. I'aBuas macca (urypaTHBHBIX Touek
pacnoaaraercss B 06J1aCTH, OrpaHHUCHHON JBYMSI THIIAMH €CTECTBEHHLIX acC-
conuanuii Bynkannyecknx nopoxa: ITené u drum (mo A. H. 3asapunkowmy,
50). ITpuuem auHHs 2, COOTBETCTBYIOULAs CPEJHEMY 3HAYEHUIO TOPO ITHEL,
KaK M3BECTHO, SIBJSIETCS TPAHHYHOH, BIPABO OT KOTOPOI B IPOEKIHH HA IJ10-
ckoctn ASB mayT THnuuHble mesounbie nopoawl. KoanuectBo nopoj, o6aa-
JN20lHX Pe3Ko NOBLILIEeHHOH 11e/J04HOCThIO, HeBeIHKo. B OCHOBHOM 3TO TO-
pOJibl, IJIATHOK/1430Basi COCTABHAs 4acTb KOTOPLIX IOJOGHO CIHJAHTAM Tpe-
Teprneaa anbOHTH3AIHI0 B YCJIOBHAX aBTOMETaMOpP(GH3Ma W/IH e B KOHTaK-
TOBBIX 30HaxX HMHTPY3uBOB. [Ipoueccul 3T nocaemarmatuueckie. EcrecTsenno,
yTO, OGYC/AOBJAHBAS NOBBUIEHHE IUEJOYHOCTH B NOpoJgax, OHH He OTpa-
MawT cnenHpHKH MarMbl. TeMHOIBeTHBIE KOMITOHEHTHl 3/eCh — 0ObIKHOBEH-
Hasi poroBasi oOMaHKa M NMUPOKCEH — COBEPIIEHHO TaKie JKe, Kak H B H3Be-
CTKOBO-1L@JIOYHBIX N0poJax.
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2. Poit BeKTOpOB, OTMpEeNsONIHiT NeTPOXHMHUYECKHE CBOICTBA MOPOA
BYJIKAaHOT@HHOro KOMIUIEKCA, HeNMpephiBeH, T. €. 3TH Mopojibl, 6jarofaps Ha-
JUYMIO TIPOMEKYTOUHBIX PA3HOCTEH, CBA3AHBI MeXkAy c060il mocTeneHHbIMH
nepexofamu. Takoe coueTaHHe BYJKaHHTOB, ¢ YYETOM TeCHOIl MpOCTpaHCT-
BEHHOI 1 BPEMEHHOIl CBSI3H, CBHAETENbCTBYET O KOMArMaTHUHOCTH HX H TJIY-
6okoil 1nddepennnaliy 6a3anbTOBO MarMbl.

3. HauGonee xapakrepHasi NeTPoXHMHUecKas O0COGEHHOCTL MOPOJ BY.-
KaHOTEHHOTO KOMIJIEKca — HAaTpoBas CrelHa/n3allis B cocTaBe liesoueil.
Peskoe npeoGjajanne HaTphs HaA KaJueM Onpeje/sier KPyTOif, mouTH Bep-
THKaAbHBIH HAKIOH BEKTOPOB B JIEBOM MOJe BapHALMOHHON JHATrpaMMBbl.
TTpoueHTHOE COOTHOUIEHHE MOJEKYJSPHBIX KOJHHYECTB HATPHsi H Kaaus (n)
B BYJKaHOTEHHBIX MOPOJAAX: B JAIHTOBLIX NOppupHTAX — 87, B aHIe3HTOBLIX
nopuputax—=84, B KBapuesslx nopdupax—74, B TPaXHAHAE3UTOBLIX NOp-
¢dupnrax—66, B oprodpupax—23. HexoTopoe nosbillenue Kajus B OTIe]b-
HbIX 06pasuax OCHOBHBIX M cpeiHux 3(pdQy3nBOB CBA3AHO ¢ HANH4YHEM Ce-
prmHTa, pasBuBalollerocs No MJIarHok/aasaM, a B GoJiee KHCIBIX PA3HOBHI-
HOCTSIX — C TOfIBJIEHHEM KaJHeBOro IOJIEeBROro Iunara.

4. ConepiKanue M3BECTKOBOro KoMmmoHenTta B 3(ysiBax Typras B 1e-
JIOM 3aMeTHO HHIKe CpejHero MX 3HayeHHsi B COOTBETCTBYIOLIHX NOpOAax
cranaaprHoro pajsa. OTHolenHe @:c¢ B pacCMaTpPHBAeMOM KOMIJIEKCE B 1Ba
pasa Bhbllie cpeAHHX BeauunH no daau. ra 0ocoGeHHOCTh HATISAHO OTpaHKe-
na B npoekuuu maockoctn CSB, rae Gosblias 4acTh BEKTOPOB PacHo/IOe-
Ha npapee JHHHH NOPOJ| THHA DTHbI.

5. Besnmunna 6, orpakaiollasi, KakK H3BeCTHO, COJeprKaHHe (hemuue-
CKHX KOMIOHEHTOB, H3MEHSieTCsi B pasjIMYHBIX MO cOocTaBy nopojax B J0-
BosibHO Goabiux npefeaax. OaHako B oflleM ciayyae 3TO YHC/IO OCTAETCA
Beerna OTHOCHTeabHO BHICOKHM. JloctaTouno cKasaThb, yTo B Hanbosee pac-
NPOCTPAHEHHOM THME I0POJ — aHJE3HTOBHIX nopdupuTax — purypartus-
Hble TOUKH YKJIaABBAlOTCA B MHTepBaje oT 8 10 28,8; cpenHee 3HauyelHe
6 paBHo 18,8, uto Gosiee yeM B MOJTOPA pasa NMPEBLILIAET COOTBETCTBYIOULYIO
peanunny (12,0) crangapTHOro aHjaesHTa.

6. OTanunTenbHasd 0cOGEHHOCTL psijla MOPoJ CPe/Hero H KHCJIoro cocra-
BA — MepechLIleHHOCTh, X TJHHO3eMOM, 4TO CBHJETENbCTBYET, NO HAlleMy
MHEHHI0, 00 AaCCUMMJIALHM Marmoit Ha ray0HHe BBICOKOTVIHHO3EMHCTLIX
MOPO/IL.

Cap6aii-CoKOJOBCKHH HHTPY3HBHBIH KOMILJIEKC

[ay6uHHbe MArMAaTHUECKHE MOPOJIbI, C KOTOPHIMH aCCOUHHPYET KeJae30-
opyJ/leHeHHe, J0BOJbHO Pa3HOoOpasHsl M0 COCTABY H CTPYKTYPE. Oun obaa-
A4I0T PAAOM CHeUH(HYCKHX YepPT, CBHACTENLCTBYIOULHX O cpoeobpasui X
thopmuposaHud.

AcconuupyOLHe ¢ MarHeTHTOBEIMH MECTOPOKAEHHAMH HHTPY3HDLI OT-
pocaTesl K raGOponanoMy THNY, HX GOpMHPOBaHHE CBA3AHO C KOHEUHOo# cTa-
jueit pa3puTHs cyAerckoil pa3bl Tektorenesa. [lourn B Kaxiaom cayuae Ta-
KHE HHTPY3HBBI NPOABIAIOT OTYETJIHBBIE T[PH3HAKH AaCCHMHJISAIHE MOPOJ
pamul ¥ rubpuansMa. HepasHomepHas, a nof4yac H HenoJjHas nepepaboTKa
ACCHMH/IHPOBAHHOTO MaTepHasia OOYC/JOBJHBAeT NosiBjleHHe B KpaeBwlx ¢a-
UEAX THOPUAHBIX MOPOL.

* XapakrepHas uepra KOMIJexca — npeobaajanie B ero cocrage rnopoj
cpeajHero cocTaBa — JHOPHTOB M KBapHEBLIX JHOPHTOB, MEHLUIE Ppa3BHTLI
B HeMm ra66po- u rpaHoAHOpHTEL. Takoe COOTHOUIEHHe TOPOM, MO MHEHHIO
10. A. KysueunoBa [84], cBoiicTBeHHO Aas ra66po-1HOPHT-TPAHOLHOPHTOBOH
(opmanuy, mHpPoKo npeictasaennoir B Anrae-CasicKod H APYrHX FOPHBIX
obaacrax. He meHee HHTEpPEeCHO H TO, YTO B HampasJeHHH C CEBepa Ha or
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raybuHa 3pPO3MOHHOrO Cpe3a HHTPY3HBOB VBEJHUHBAETCS, M 3HAUHTENLHO
BO3pacTaeT B COCTaBe KOMILIEKCa PoJab IPaHHTOMAHBIX nopoxa. Tak, wkuee
Eenkannuckoro pyanoro mojst ra66po- u raG6po-1HOPHTEL B yyacTKax pas-
BHTHs CKapHOBO-PY/HOIl MHHepa/u3alHH BCTPEYAIOTCH OYeHb PEJKO, TOraa
KaK KBapuesbie JAHOPHTEI H OCOGEHHO TI'PaHOAHOPHTHI CJIATAIOT 3HAYHTEb-
HBEle MO0 TJIOWA/JH MacCHBBI.

~ B oranyne ot kesezonocHoit nposunmun Cpennero u Cesepuoro Ypa-
Jla, B KOTOPOI PE3KO MOJUepPKHBAETCS CBSA3b NPOJAYKTHBHBIX MacCHBOB ¢ rab-
Gpo-nepunotutoBoit dopmauueit [101], untpysun I'1aBHOro KeNe3opyaHOro
nosica Typrast XoTs M He3HAYHTEJNbHO YZAaJleHbl OT I0OJOCH THIEpOasHTOB,
npuypoyennbXx K ToGonabcko-JInBaHoBckoMy rayGHHHOMY PasjioMy, HO pas-
MellleHbl B HHOHl CTPYKTYpHO-(DAlHaJbHON 30HE H, €CTeCTBEHHO, HE MOTYT
O6bITh 0OBeJMHEHBl B OJHH IeHeTHYeCKH# psai. ANONnepHAOTHTOBBIE HHTPY-
s 308l ToGoabcko-JIMBaHOBCKOTO TayGHHHOrO pasioMa pasBHTEIB BHIE
Lenouku, o e Aupdepenunpoansl. B nux He oGHAPYHKHUBAETCS TOT NOCTE -
NEeHHbI TMepexo/l OJHHX NOPOA B JPYrue, KOTOPHI NPHCYIL YpalbCKOMY
noscy. Ilo nerpoxnmuveckum ocoGeHHOCTHM ¥eje3oHochbie uHTpysuu Typ-
raickoro nporu6a sBJAsIOTCS NPOH3BOAHBIME Gas3asibToBOit Marmbl. OHi mo-
ryT GbITh CONOCTABAECHBI ¢ KeaesoHocHbIMH uuTpy3usMu Taar-TaGpatckoii
30HH [114], KoTOpble B COBOKYNHOCTH paccMaTpHBAalOTCs Kak radopo-jHo-
pur-rpanoauopurosas cdopmauus. Heobxoanmo noiuepkHyTb, UTO 4%
stoit opmanun, Kak U a5 Typraiickoro :Xejie3oHOCHOTO KOMILIEKca, HaMe-
YaeTcs onpeaeaeHHast CBA3b ¢ BYJKaHOTeHHBIMH NOPO/1aMH.

ITo xapakTepy 3aneranusi H CTPYKTYPHBIM OCOGEHHOCTAM, OTPaKaloUIHM

B u3pectHoii Mepe (auunaJybHble YesoBHsi (opmHpoBauusi, B [1aBHOM KeJe-
30pPYAHOM TIOFICE OTHETJHBO BBIAEJSIIOTCH JABAa THIA HHTPY3UBOB — runabuc-
canbHblil n cyOByaKannueckuil. C KaKAbIM H3 3THX THIOB HHTPY3HBOB NpPO-
CTPAHCTBEHHO CBfI3aHbl JKeJqe30py/AHbIe MECTOPOIKACHHI.

Bospact untpysuid u pazel uHTPY3UBHOL QeATeABHOCTU

Bospacr runaduccanbabix HHTpY3Hil Cap6ail-CoKoJioBCKOro KoMIIeKca
yCTaHaBJIHBACTCS JOBOJIBHO YeTKo. Bo BceX M3yUEHHLIX PYAHBIX MOJAX HHT-
pY3HBbI, ¢ KOTOPBIMH ACCOLHHPYIOT MECTOPOMIEHHS, MPOPHIBAIOT 0CAL0YHO-
BYJIKaHOTEHHbIe OTJIOJKEHHsl CPe/lHero H BepXHero BH3e-HaMiopa. B KoHTak-
TOBOM OpeoJe HHTPY3HBOB YCTAHABJHBAeTCs OpOTOBHKOBaHHE BMeNlalo-
IIMX TOJIL ¥ TOCHeYiollee MeTacoMaTHuyeckoe nx npeoGpasoBanne. Takum
o6pa3oM, Bce U3yYeHHBIE HHTPY3HBBl PYIOHOCHOTO KOMIVIEKCA IOCACHHMKHe-
KaMeHHOYTOJIbHBIE.

Bepxudast Bo3pacTHaa rpaHilla MHTPY3Hil ONpelensieTcs MeHee 4eTKo, Nno-
CKOJIbKY HENOCPECTBEHHble KOHTAKTBI IJVIYTOHOB € BEPXHEMAJe030iCKUMH
KPacHOLBETHbIMH 00pa3oBaHusiMH NOKa Hurje He ycranosJjeHbl. [Ipania,
B KOHrJoMeparax  IMpeinoJoXkKHTeJIbHO  CpeJlHero-BepXHero  KapGoua
E. A. Masunoit [32, 331 no p. ToGoay, H. M. BeasmoBriM 1 HaMu B pafione
Kauapckoro pyanoro nods HaiileHbl 06JOMKH JHOPHTOB H AHOPHTOBBLIX MOP-
¢dupuToB, BechMa OMH3KHX 10 CTPYKTYPE H COCTABY K MOPOJaM HA3BAHHOTO
KOMIUIeKcd. ITO MO3BOJSIET YCJIOBHO CYHTATh BEPXHE rpaHuileil pylOHOCHBIX
HHTPY3H#l CpejiHHi-BepXHui KapOoH. ITH JaHHbIE XOPOUIO COrJIACYIOTCS
C onpejeJeHHssMH a0COJIOTHOrO BO3PacTa, BIEPBHIE NMPOBEACHHBIMH MO Ha-
ureii npocnde B JlaBopatopun aGcoaioTHoro Bodpacra HMHCTHTYTA reoorui
1 reodpusuku. CO AH CCCP:

JlaBbiZIOBCKHA MaccHB ra66po-1HOPHTOB — 290 MJaH. Jer
DeHKkaauHCKHIl MacCHB KBaplEBbIX IHOPHTOB — 308 »
CoKO10BCKHIT MacCHB NHPOKCEHOBLIX jauoputoB — 315 >
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AnaeBckuit MaccHB JAHOPHTOB — 286 mun. ger
Cap6aiickuil MacCHB MHPOKCEHOBBIX JHOPHTOBEIX

nop@GHpHTOB
Asemusckiil Maccns ra66po-11opuTos (Mo AaH-
wam I C. Fanknna) — 322 »

Takoe paaauyie RO3PACTOB HHTPY3HBOB, MO-BHAMNMOMY, CJELYyeT 00 LACHATE
MPO/IO/KHTENBLHOCTbIO (HOPMHPOBAHHST PY/IOHOCHOTO KOMIMJIEKCA, OXBATHIBA-
JOILEro OMpPeeqeHHBIT TPOMEKYTOK Te0/OrHUeCKOro BpeMeHH. C npyroit cTo-
POHBI, BIIOJHE BO3MOMKHO, YTO ACCONMHPYIOUIHE ¢ MECTOPOKICHHAMH HHTDY-
3UBLI NPEICTABAAIOT Pasjuubbie (assl® PyAOHOCHOTO HHTPY3HBHOrO KOMIT-
Jekca. K cokajeHHio, OTCYTCTBHe OOHa)KeHHil M HCTIOJb30BAHHE TOJIbKO
MATepHAJOB, NOJYYEHHLIX Npu OypPeHHH CKBaXKHH, HE MO3BOJNACT B KaK-
J0M KOHKPETHOM CJydae BbIIeNHTb (pasbl HHTPY3UBHOI NeATeNbHOCTH, XO-
T, CyAsl 10 CJAOMHOCTH CTPOCHHA OT/ICJBHBIX MACCHBOB H paznoodpasuio
HOpOJL, He TIPUXO/IHTCS COMHEBAThCA B HEOAHOKPATHOM BHE/IPEHHH MATMATI-
YeCKHX PACI/IaBOB B OT/EJbHLIE YYACTKH PYAHLIX nodeil. Clox)Hoe CTpoeHHe
N1yToHOB, 00yCJIOBJEHHOE INpesK/ie BCEro pasHooGpa3ueM CJAaralomnx ux
nopoj, Mo MHEHHIO Psijla HCCefoBaTedei [55], HaXOAHTCSI B ONpeIeIeHHOi
CBA3M ¢ YCJAOBUSMH BHEADEHHsi H, B YACTHOCTH, ¢ HeGOMbIUINMH rayoHHaMH
dopmuposanusi. B ruyGHHHCH ofcTaHOBKE, KaK I0JaraloT, pasaHuHble 1op-
MM MATMbl B pe3yJ/bTaTe MeJJIeHHOI0 OXJIaK/IeHHSs crocOOHBL B3aUMHO Tie-
peMelinBaThcsl, He 00pasysi 4eTKO pasrpaiHyeHHbIX HHTPY3HBHBIX TeJI.

[locreneHnbie TEPeXojbl MEXKIY OTACAbHLIMH Pa3HOCTAMH MOPOJL BO3-
MOsKHbl (KaK OyJIeT II0Ka3aHo Aajblie Ha npHMepe paia uaTpysuin Capban-
COKOJIOBCKOr0 KOMILIEKCa) W B YCIOBHsIX HEGOJIbIINX rayGuH, B 0COOEHHO-
CTH TOTjla, KOrjaa OTAenbHBIe (a3l WHTPY3HH pasfesieHbl Mex iy coBoil
CpPABHUTEALHO HeGOJbIINMH IPOMEKYTKAMH BPEMEHH. B 3ToM cayuae oT-
JleIbHbIE MOPIMH MArMbl, BEPOATHO, HE YCHEBAIOT MOJHOCTHIO KOHCOMILI-
poBaThest W, B3auMojieficTBys ¢ Gonee NO3AHHMH OTILCIEHHIMH pacmnJiasa,
06pa3yioT MpH KPHCTANIH3ALHH TTEPEXO/IHBIE PA3HOCTH HOPOL. Hakonel, ie
HCKJTIOUeHA M TaKas BO3MOXKHOCTB, uTO AH(depeHnnanus paciiasa b HEKO-
TOPHIX ¢JIydasx NMPOXOANT HA MecTe KPHCTA/IH3ALNH, NPH STOM nepudepui-
HLle y4acTKH, Haubojee 3arps3veHHblc MaTepHajJoM BMEUIAIOULEX TIOPOIL,
KPHCTANNHN3YIOTCS HHaye, YeM BHYTPEHHHE. B uutpysuax Typras Takoro po-
na auddepeHunanus NpoABHIach B PE3KO OTpaHHICHHbIX macwitabax. Han-
Gosec sSPKOi WIIOCTPalieil MHOro00pasus MarMaTHuecKoll JesTeIbHOCTH
SIBJISIIOTCSE JlafiKH, KOTOpble B PYAHBIX NOJISIX CONPOBOZKIAIOT runaduccanhb-
Hble HHTPY3UH M NPOAOJHKAOT GOPMHPOBATHCH SHAUHTEILHO MO3KE BMecCTe
C pYAHOIl MUHEpaJaHu3aIueil.

unaGuccanbaeie uuTpysuenl Cap6aii-CokonoBeKoro Komnjekca pas-
MellleHbl B 30HaX PasjoMOB, TIpHYEM [0 OTHOLICHHIO CKJAI4aTBIX CTPYKTYD
OHM PACHoJAraloTcsl TO0-Pas3HOMY: PACCEKAIOT CKJAIKH IO NPOCTHPAHHIO,
AMAroHagbHO M Jaxe B UIHPOTHOM Hampasaenuu. He orTmeuaercs omperne-
JeHHOfl TPHYPOUEHHOCTH HX M K IPaM CKIaA4aThiX COOPYKEHHil, KaK 3TO
GLIBAET YACTO B JPYrHX TEOCHHKIHHAIBHBIX o0JacTAX. KpynHbie maccisbl,
nanpumep, Cokosnoscko-Cap6aiickoro pyAHOrO TOJ#, IHPOPEIBAIOT Kpblibs
CKJIAJO0K H COBCEeM He OTMeualoTes B HX CBOJOBBIX UACTHX, KOHEUHO, ecau He
cunTaTh AAeK M anohua, KOTopble COMPOBOMKIAIOT 3TH MaccHBeL Bcee 3Ti
(aKTBl CBHETENBCTBYIOT O TOM, UYTO PacCMaTpHBAEMble HHTPYSHBHBIC Te/a
NOCTOPOTEHHBl M HX pasMellcnue ONpeaeasnoch B MepBylo ouepe/ib rny6o-
KHMH pa3joMamH.

ToBOps1 0 TMOCTOPOTEHHOM XapakTepe WHTPY3Hil, MBI COBCEM HE CKJIOH-
Hbl pasjenaTb 3HAYHTEbHLIM IEPEPHIBOM TECHO CBA3AHHBIC MEMKIY coBoi

— 305 »

* Tlojx TepMuHOM «(dasa» MOHHMAETCA ONPCACTEHHBI MEPHOJ BHEMPEHHS OTACJALHEIX
mopuHil MarMel B npejenax ejHHOro KOMIeKca.
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npoleccsl J0CKJagqyaToro ByJKaHH3Ma, ¢ OMHOH CTOPOHBI, H TIyOGHHHOTO
MarmMaTtHama, ¢ Apyroii. AHaau3 (pakTHYECKOro mMaTepHasa MoKa3blBaeT, YTo
(hopMHpOBaHHe HHTPY3Hil MPOXOAHJIO B TeUeHHe ITHTEJIbHOr0 BpeMeHH, 0X-
EAaTLIBAOLIEro MepHoj, KOrja MNpPeHMYIIecTBEHHO CKJaJyaTrble MPOIECCh
CMeHSIJINCh JIN3BIOHKTHBHBIMH (Bhlpakasich HHAue, 3TO INEPHOA HayaJbHOMN
KOHCOJIHAAIHH CK/IaAuaThiX CTPYKTYP M MPosiB/eHHs GJOKOBBLIX JIBHMKeHHH).

Bo3pacTHoe noJsioxkeHue APYroro THNA HHTPY3HH — CyOBYJIKaHHUECKHX
CHITIOOOpAa3HLIX TeJ MeHee sicHO. Kl3pecTHO, YTO OHH 3aJeraioT cpean OTJo-
JKeHUi1 BH3e-HaMmiopa W MHOrAa cojep:KaT cjabo H3MeHeHHble KCeHOJHTHI
BMeLLaIoUUX BYJKaHOTeHHbIX nopok. OnHako B3aHMOOTHOIIEHHS WX C M-
OuccalbHBIMKH TeJaMH [OKa He BHIICHEHB, TaK Kak ellle HUKOMY He y/Janoch
Ha0J01aTh 3TH NOPOAL B OAHOM pa3pe3de. Mcxonsa M3 06LIEreoJorn4eckHx
coobpazkeHHil, Mbl IpejinojaraeM, 4To IJIACTOBble cyOBYJKaHHYECKHe Tesa
(hopMHpOBaJHCh HECKOJbKO paHblle rumadHcca/bHBIX, KOrja CcKJajdyaTbie
npoilecckl XOTS H HE HMEJNH yiKe pellaillero 3HayeHHsi, HO B HEKOTOPOIi
Mepe elle MOrJH cnoco6CTBOBAThL NPOHHKHOBEHHIO MarMaTHYeCKHX pach/ia-
BOB ME/y CJAOSIMH OCaJ0UHO-BYJKAHOreHHBIX NOPOA. DTO HHTPY3HH MO3/He-
OPOTeHHOTO THIIA.

Taybura opmuposarus UHTPY3UBHBLY T

I'nnabuccanbHble Tena PyAOHOCHOrO KOMIVIeKca (popMHPOBAJHCh Ha OT-
HOCHTENbHO HeGOJBIUINX TYOHHAX, He NMPeBbIaloux 2—3 k. ITo npexie
BCEro /10Ka3blBaeTcsl NMPHYPOUEHHOCTBIO H pasMelleHHeM HX CPelH KoMarma-
THYHLIX BY/JAKAHOTEHHLIX HHKHEKaMeHHOYTOJbHBIX 00pasoBaHHi, MOUIHOCTb
KOTOPBIX BMecTe ¢ IepecanBalolliMHCsA 0ca0YHbIMH IOPOaMH He NpeBhlla-
et 3,5—4 xu. Ilpuuem (opMmHpOBaHHe HHTDY3HIl Cl€10BaJO cpasy xKe 3a
OT/I0JKCHHEM BYJIKaHOTeHHbIX mopoia. OjaHaKo, ecad ydecTb, YTO amHKalb-
neie uactu Cap6aiickoro, Coxonosckoro, DBenkaannckoro, Ajaesckoro
H JIpYrUX MHTPY3HBOB JIOKAJH30BaHLI B HAaMIOPCKHX oOpasoBaHHsAX, T. €.
B Haubojiee BLICOKHX CTpaTUrpaduuecKHX rOpPH30HTAaX BYJKAHOTEHHOTO KOM-
IJIeKCa, TO MOKHO C YBEPEHHOCThIO FOBOPHThH O 3HAUYHMTEJNbHO MEHBUIHX IJIY-
Guuax GOpMHUPOBAHHA 3THX HHTPY3HBOB mopsigka 1,5—2 K.

ITpuBesennble crpaTurpadguyeckie oO0OCHOBAHHMA  TIOATBEPKAAIOTCH
@ CTPYKTYPHO-MHHEDAJOrHYECKHMH OCOGEHHOCTSIMH HHTPY3HBOB. B uactHo-
CTH, JII5 HHX XapaKTepHo:

1. TTopduposuatoe crpoenne. Ha dbone noppuposex BhILEMEHHIT OCHOB-
Has Macca IYTOHOB B KpaeBblX 4acTsx ObIBAeT HACTONbKO MEJIKO3epHH-
CTOI, YTO MOpPOIl TPYAHO OTIHYHTL HHTPY3HBHBIE 00pa3oBaHus OT BMeLLalO-
IMX AHJIe3UTOBLIX NMOP(UPHTOB, BecbMa CXOJHLIX IO COCTABY.

2. OTYeTaHBO BhIpa)KeHHOE PHTMHYHO-30HAJbHOE CTPOEHHE MJarHo-
KJ1a30B.

3. lupokoe pasputue am¢pubona Ha MecTe NHPOKCEHA, T. €. OOBIMHLIIL
NpH3HAK He3aBepIlUeHHBIX peakiuii.

4. Pa3puTHe OPTOK/Ia3a H OTCYTCTBUE MHKPOKJIHHA.

5. Hepenko pesko BhipazKenHoe HEepPaBHOBECHOe COCTOSIHHE MHHEpaJib-
HBIX MapareHesncos.

JlomonHATEILHBIM NpH3HaKkoM HeboJbIIoH TrayGuHbl (OPMHPOBAHHA
HHTPY3HBOB MOXKET CAYKHTb OTCYTCTBHE B PYAHBIX NMOJAX NErMaTHTOBBIX
H allJIHTOBLIX TeJ.

B xenesopyjiHOM Hosice, KaK yzKe OTMedajoch, PacmpoCTpaHEHH MJa-
CTOBHIE Tejqa AHAGA30BLIX M JHOPHTOBBIX IHOP(QHPHTOB, CTAHOBJEHHE KOTO-
pLIX, BEPOSITHO, CBA3aHO C 3AKAIOYUTEJNbHOH CTaAHell €KJaA4aToro mpolec-
ca. OHH 3ajeralor CpeaH BH3E-HAMIODCKHX OTJOMKEHIHI BYJIKAHOrEHHOro
KOMILJIEKca, IPHYEM MaJjo OTJAHYAIOTCA MO COCTaBY H CTPYKTYpe oT 3ddy3us-
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HblX nopQuputoB. PopmuposaHHe STHX TeJ, MPHYPOUYEHHLIX K Bepxam pyao-
BMELLAIOLLeil TOJLH, MPOXOAHA0 B OJH3MOBEPXHOCTHBIX VCJIOBHSX Ha TJY-
GuHe He cBbime 1—1.5 K.

dopma u CTpoeHue MACCUBOS

FunaGuccanbHble  HHTPY3HBHBIE Teja, HENOCPeACTBEHHO NPHMBIKaIO-
e K MEeCTOPO/KAEHHSIM, XapaKTepH3YIOTCs HEe3HAUHTEJbHBIM 3DO3HOHHBIM
cpesoM. Otaeabnbie maccuhl (Cap6aiickuii, COKONOBCKHI, AnenmHCKHit)
BCKPBITH JIHIIb B CAMOH BepXHeil YacTH, H O HX MOP(OJOTHH CYIHTH O4YEeHL
Tpyano. MuTpysusbi, pacnosaoxenusie K ory or Cokosnoscko-CapGaiickoro
pyasoro moasi (Anaesckuii, BenkaaHHCKHIL, JKana-JIaypckuii u apyrue),
XapakTepuaylotcs Goablleil CTENeHblo 3PO3HH, HO H OHHM TOYTH MOBCEMECT-
HO TepeKpHITH YexJoM Me30KaiiHo30ficKHX 06pasoBaHHil. [Tostomy B psiae
cayyaen cyxaeHns o MOP(OTOrHH INIYTOHOB W IJyGHHE HX 3ajeranus jena-
JOTCSl TOJBKO HA OCHOBAHMH reo()H3HUYECKHX JaHHbIX H OAHHOYHBLIX CKBAMKHH,
npoGypeHHbIX Ha TUIOLLAaAH PAclnpocTpaHeHHs HHTPY3HBHBIX MOPOI.

HaunGoaee jeTanbHO HHTPY3HBLI PACcCMaTPHBAEMOro KOMILIEKCa OKOH-
TypeHbl B Tpeienax PYAHBIX NoJed, rae OTAe/bHBIMH Pa3BelOYHBIMH CKBA-
/KUHAMI OHH IpOCJ]eKeHsl 10 rayounsl 600—800 a.

dopmMa M pa3Mepsl HHTPY3HBOB JIOBOJBHO Pa3HOOGPa3HbI. [Mpeumyiie-
CTBEHHO 3TO BLITSHYTHE B MEPHIHOHAJILHOM M peke B CYGUIHPOTHOM Ha-
npaBJeHHH TeJjia, HHOr/la H30MeTPHYHble HIH Gosiee cJjoxkHbIe. Paamepsl HH-
TPY3HBHBIX TeJl BapPbHPYIOT B LIHPOKHX Ipelesax—oT HECKOJIbKHX JeCATKOB
J10 epPBEIX COTEH KBa/JPaTHbIX KHJIOMETPOB.

[To OTHOLIEHHIO CKJIaAuyaThiX CTPYKTYp runabuccajbHble Teja 3aHHMa-
0T CceKylllee I10J0MKEeHHe, NMPOCIeKUBAACh BAOAb MYOHHHBIX Pas/iOMOB HJIH
paspeIBHEIX HAPYLIEHHH BTOPOTro MOPsJKa, ONEPSIOLUX I[VIABHbIE Pas/IOMBbL.
Kak oTmeuyajsoch, paccMaTpHBaeMble HHTPY3HBLI SIBJSIOTCS TMOCTOPOTEHHbI-
MH H 1o BpeMeHH 06pa3oBaHHA COOTBETCTBYIOT CTAJMH 3aTyXaHHA cKjaaaua-
Toro mpouecca. Ilpeacrasienne o ToM, 4TO runaduccanbHbie Teqa—I/1acTo-
pele BHe/ApeHus [32], He MOXKeT CUHTATBCS AOKA3aHHBIM. Jleso B TOM, UTO HH-
_TPY3HBHBle Teia, OOLIYHO BHITAHYThie BJOJb riaBHbix cTpyktyp Typras,
COMPOBOK/AIOTCA MHOTOUHCIEHHBIMH CEKYIIHMH H 3aJeratolliMH COTJacHo
¢ BMewLlaoleil Toallei anodu3amMH, MOUIHOCTb KOTOPLIX HEPEIKO JOCTHTra-
et Gosee secsitka meTpoB. BeposiTHo, Takue anousbl, yalle BCEro BCKPbI-
BaeMble CKBa)KMHAMH B TIpejleiaX OTAe/NbHBIX MECTOPOKAEHHI, H HaBOJAT
Ha JIOXKHYIO MBICAb O IJIACTOBOM 3ajeraHun MHTpysupa B ueaoM. Ilo popme
cKopee Bcero 3To KpyTomajaiollde Tela, He HMeloulie HeNocpeacTBeHHOI
CBSI3H ¢ MACMATHYECKHM OYaroM; 3aHHMas B LeJOM AHCKOPIAHTHOE MOJO-
JKeHHe, B OT/AEJLHBEIX YYacTKax rHmabuccalibHble Tella, BEPOATHO, 3ajeraioor
COTJIACHO C BMeLlatolieil Toieit.

[To xXapakrepy BHEJAPEHHS — 3TO «TPEUIHHHBIH» THI NJYTOHOB, TECHO
CBA3aHHBIN ¢ Pa3pPbIBHBIMH HapyLIeHHsIMH H 00Jaal0UlHil B ob11eM JA0BOJb-
HO cJI0HbIM cTpoeHHeM. Ha pasiuyHbiX YPOBHSIX 3PO3HOHHOrO cpesa yaa-
eTCsl BBIGNHTbL PAa3JHYHBIE 1O CTPYKTYPE H COCTABY MOPO/BI, cjaraiouiie

MacCHBBI. YUHTLIBAA COCTaB H CTPYKTYpHbIE 0coGeHHOCTH IUIYTOHOB, MBI BbI- %

nejisieM CJeLVIOLlHe 30HLI: apTePHTOBYIO, TaKCHTOBYI0 H saepuyio. Heobxo-
AMMO Cpasy JKe 3aMeTHTb, YTO B H/IeaJbHOM BHJE BCe TPH 30HbI B ONHOM
MaccHBe, KOHeuHO, He Habmiopaiorcs. M 3T0 CBA3aHO, B MEPBYIO OUEpelb,
¢ YPOBHEM 3PO3HOHHOTO Cpe3a, BCKPHIBAKOLIEro TOJNBKO KaKylo-TO OAHY
yacTh MaccHpa. BbifiesieHHe e BCeX 30H BO3MOXKHO Ha pPa3sHBIX MacCHBAX,
3PO3HOHHBIE CPe3bl KOTOPbIX He 0/lHHAKOBBI.

ApTepuTtoBasi 30Ha MpeicTaBiseT cofoit anHKaJabHYIO (POHTABHYIO
yacTh MHTpy3upa. OHa MpOABISETCH B BHAE CAOKHOCTPYHUATOH HHBEKHHN
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MArMaTHYeCKOro MaTepHaja B TOJULY OCAJ0YHO-BYJIKAHOTEHHBIX MOPOL.
B paspese, Hanpumep, MeKAY BOCTOUHLIMH H 3anaJHbIMH PYIHBIMH TeJlaMH
Cap6alickoro MeCcTOpOX/IeHHSl 3Ta 30HA BbIpa)K€Ha 4acTbiM UYepeloBaHHEM
TOHKHX M HEePEeaKO CJOKHO MOCTPOEHHBIX MOJOCOK AHOPHTOBBIX NOP(hHPHTOB
¢ addysusamu, rypamu u Typduramu. bosee mosjHee HaJOKeHHE LIEJI0Y-
HOrO MEeTacoMaTo3a, a TaKyke HepaBHOMepHOe CKapHHPOBAaHHE TOJIH 3Ha-
YHTEJIBHO MACKHPYIOT 30HY ¥ CO3/1aI0T M3BeCTHBIe TPYAHOCTH B €€ paciuud-
poBke. JlocTaTouHo CcKasaTh, uto oiuu Hceaenosarean (C. M. Ilpoxoposa,
J1. O. Onroer, M. A. Koueprun) 3Ty 30Hy ONHCHIBAIOT KAK IMJ1aCTOBYIO HHT-
pyauio mHopuToBbix nopdupuros, a apyrue (I'. C. Iloporos, H. B. Hpanos)
OTHOCAT €€ K Ocajo4HO-BYJKAaHOreHHHIM 00pa3oBaHHsM. APTEPUTOBAs 30HA
HaMoCTpHpyeT co0oil He3aBepUICHHYIO CTaAHi0 BHeAPEHHS HHTPY3HH, KOTO-
pasi 3aMKCHpOBaJach B BHIE CJOKHOH H yallle BCEro TOHYammIei nocJaoii-
HOl HHbeKIHH MAarMaTHUeCKOTO BelllecTBa B CJAOHCTHIX Tosmax. [Ipn rakoro
po/la MHBEKIHSAX BMellalollie BYJIKaHOTeHHEIE NIOPOJDI 3HAYHTE/IBHO H3MEHs-
I0TCs1, B pAje caydyaes NMEPeKpHCTANIH30BLIBAIOTCS M CTAHOBATCA MO CTPYK-
Type M COCTaBy O4YeHb GJH3KHMH K COGCTBEHHO MarMaTHUECKHM obpasoBa-
pusiM. OJHAKO Hepe/jKo OHH COXPAHSIOT YepThl NePBHYHOrO CTPOEHH,
B 4acTHOCTH, TY(bl, TePeKPHCTA/JIH30BbIBAsICh, YyacTKaMu OGHApYKHBAIOT
MPHUCYILYIO HM OOJOMOUHYIO CTPYKTYPY, a B 3(pdy3uBax OT[eJIbHLIMH NATHA-
MH yCTaHABJIHBAETCS MHKPOJHTOBAs WJHM THAJONHJIHTOBAas OCHOBHAs Macca.

B npeo6pasoBaHud BYJIKAHHTOB apTEPHTOBOH 30HBI, HAM KazKercs,
3HAYHTEeJNbHAS POJIb TPHHA/IEKHT CKBO3bMAarMaTHYeCKHM pPacTBOpaM, KOTO-
phble HCMOAB3YIOT JJisi ABHIKEHHS, KaK M MarMbl, y4acTKH NMOBBILIEHHOH TIpO-
HHIIAeMOCTH H TPOH3BOAST HA CBOEM NYTH «1HOPHTH3ALHIO». Ha ¢ananrax
HHTPY3HUBHBIX T€Jl apPTEPHTONOAOOHLIC HHBEKIHH TaKzKe MOryT NMpOABAATHCA,
HO YCJOBHsI A5l MPOHHKHOBEHHS MarMmbl B 3THX 4acTAX HHTPY3HBOB, NO-BH-
numMoMy, meunee GaaronpusaTHbl. C rayGHHON KOJMHYECTBO MarMarHueckoro
MaTepusia BO3pPACTaeT M APTEPUTOBAsi 30HA CMEHsETCs TaKCHTOBOH.

Bo MHOPHX PYAHBIX MOJSIX apTEPHTOBasi 30HAa He YCTAHABIMBACTCA, 49TO
MOJKET GbiTh CBS3aHO €O 3HAUHTEJBHBLIM 3PO3HOHHLIM CPE30M, € JPYroil cTo-
POHBI, TAKOro poja HHBEKIHH, BEPOSATHO, AajeKo He BCerja MOoryT nposs-
JSThCS.

Becbma XapakTepHo, YTO Ha OAHOM THICOMETPHYECKOM YpOBHE C ap-
TEPHTOBOI 30HOI PACHONOKEHbI KPYNHEMLIHe MarHeTHTOBbIC MECTOpOIKje-
unsi—Cap6aiickoe, Cokosnosckoe, lllarsipkyabekoe.

TaxcutoBasi 3oHa ycraHaBaupaercs npu Gojee rayGoKoM 3PO3HOHHOM
cpese MJIyToHa. DTa 30HA TpeacTasaser coboil yacTb MaccHBa, B KOTOPOI
BbIPHCOBBIBAIOTCS YEPTLI THIHYHO THIAGHCCANBHBIX YCJa0BHI (DOPMHPOBAHHUSL,
B yactHOCTH, MarMaTHYeCKHil MaTepHaJ 37ech PacKpPHCTAMIH30BAH TOJHO-
CThIO, TIO XapaKTepy CTPYKTYpP MOPOJAbl 3aMETHO OTIHYAIOTCH OT BMEULAlo-
mwux apdysros. OAHAKO OTHOCHTENbHO ObICTPOE OCTHIBAHHE paciia-
Ba M HemosHasi nepepafoTKa ACCHMHJIMPOBAHHOTO MartepHa/ja MOCTYKHIH
NPHYHHON TOSABJEHHS B 3TOH 30He HePABHOBECHBIX MHHEpaJbHBIX accolua-
UMl W pasauyHoro poja rHOPHIAHLEIX HOpojJ, 006JajaiollHX PasJHYHBIM
CTPYKTYPHBIM pHCYHKOM. CyulectBeHHas 0co0eHHOCTb TAKCHTOBOH 30HBI —
HaJHule B Heil KCEHOJHTOB TOPOJ KPOBJH, KOTOpble B 3aBHCHMOCTH OT CO-
cTaBa M pasmepa oOKasajucb JHG0 HHTEHCHBHO nepepaboTaHHbIMH, JHGO
COXpPaHMIHCh 0e3 CKOJbKO-HHOY/Ib 3HAYMTEeAbHBIX H3MeHeHuil. K paccmart-
pHBaeMoji 30He NMPHYPOUEHEI, KaK MPABHJIO, MECTOPOK/IEHUS CPEIHHX H Ma-
abix pasmepos (Beunkana, Anemnuka, Anaeska, ana-Iayp u ap.). [To-u-
JHMOMY, 3HAUHTeJbHAs YacTh PV BMECTE ¢ BMELLAIOLIMMH MOPOAAMH 3TOII
30HBI 3POHPOBAHA. ‘

Haxonen, Haubosee rayGoKoii 4acTblo HHTPY3HWBa ABJsETCA TAK Ha3bl-
Baemas sjaepHas 3oHa. Ona Xapakrepusyercs Oosiee WJIH MeHee OJHOpOI-
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HBIM CTPOEHHEM M TOCTOSIHCTBOM MHHEPaJbHOro coctaBa. Kpucramiansauus
3TONi YaCTH MHTPY3MBA NPOXOJAHIA B OTHOCHTEIbHO CMOKOHHOIN oOcTaHOBKe
u Gojee MpOAOJKHTeNbHOe Bpemsa. B npejaesax pyaHoro nosica saepHas
4acTh HEe BCKPHITA 3PO3Heil, H TOJBKO B OTJeIbHbIX yyacTkax Earaiickoro
i, BO3MOXHO, AJCUIHHCKOrO PYAHLIX [OJe#l rayboKHMH CKBaKHHaAMH
BCKPBITHI TMHPOKCEHOBbIe raG0po, OTBeYaollHe BBILIENEPe HCACHHBIM Tpit-
3gakam. C 3TOfl 4acTbio MHTPY3HBa, [0 BCEH BEPOATHOCTH, MECTOPOKIAECHIA
HE aCCOLMHPYIOT, BCE OHH PAcMOJIOXKEHbl BBIIIE. '

B onucaHHBIX 30HAX NOPOJABI 10 COCTaBy H CTPYKType 3aMeTHO pasJii-
yaioTcs. B apTepHTOBOf 30HE Pa3BHTHI NPEHMYLECTBEHHO JHOPHTOBLIE MOp-
buputh, cxoaubie ¢ 3PdysuBaMu, B TaKCHTOBOH — raG0po-AHOPHTHI, JHO-
PHTHI W TPAHOJMOPUTHI, B sijiepHoil — ra66po. Takas 30HAIBHOCTDL, MO
HalleMy MHeHWio, cBasana ¢ Auepenunanueii MarMbl Ha rayOHHEe H yac-
THUHO, MOJKeT ObITh, B MPOLECCE CTAHOBJEHHS HHTPY3HH.

Eute panbliie 30HabHOR CTPOSHHE TIPOJYKTHBHLIX HHTPY3HBOB Gblil0 N0-
veueno I'. A. IMocnenoseim [117] B Aatae-CasiHCKOMH 7KeJI€30PYAHOMH TPOBHH-
HH. B cocTaBe HHTPY3HBOB OH BBIEJHJ CTPYKTYPHYIO 30HY sipa — oGaacth
CTIOIIHONO PA3BUTHA H3BEPIKEHHBIX MOPOJL — U CTPYKTYPHYIO 30HY 0peo.la
06aacTh, TVle H3BepIKeHHble H BMelaloliye TOPOJbl ICAOHKHO COUETAIOTTH
Apyr ic ApyroM. KoHTaKTOBO-MeTacoMaTHYeCKHe MeCTOPOIEHH: MpHypoe-
Bbl K OpeoJbHOil 30He M TpPaKTHYECKH He COJlepXKarcs B CTPYKTYPHOH
30He sjpa.

HUuTpy3uBbl GIU3NOBEPXHOCTHOH (alun Xapaxkrtepusyiorces GoJee 11po-
croii opmoii. Onn 06pa3yloT MaAacToBble Teaa H BMecTe ¢ BMELIaoUInMH HX
0CajlOYHO-BYIKAHOTEHHbIMHI [OPOJIaMH HepPeIKO OKAa3bIBAlOTOA HHTEHIHBIO
HPOMHAHTH3IHPOBAHHLIMH, 2@ B HEKOTOPLIX MECTOPOXKACHHAX 3aMelleHbl Dyia-
mu (Kypaiyaxyab, Temupl). Haxo 3ameruts, 4To 3HauuTe]bHasg Macca py.1o-
NpoaBJeHH GJOYHO-BKPANJIEHHONO THIIA CBSi3aHa HMEHHO ¢ TAKHMH TeJaaMd
cyOByAKaHnueckoil danuu. IlnacroBble HHTPYSHBBI JIOBOJILHO TPOCTHIE (10
cTpoeHuio u GoJiee WITH MeHee OJHOPOAHB Mo cocraBy. OHN Malo 4eM OT./H-
yaloTesi oT BMeniaouwnx 3Gp@y3uBoB, U TOJbKO HAJAHYHE B HHX KCEHOJHTOB
OKPY?KAIOUHX TOPOI H HMHOTAA CexylllHe KOHDAKTHI MO3BOJSIOT yCTaHIBHTD
HHTPY3HBHYIO HX mpupoxy. Ilepeiiiem K onmdcaHuio OTIeJbHbIX MacCcH308.

AnemuHckasi rpynna MaccuBoB rabbpo u rab6po-1HOPHTOB.
B sone mepeceuenna OnaHoBekoro u AJeUIHHOKONO TIYOHHHBIX PasioMoB
pacnosoena rpynna nHeGo/bIIHX MacCHBOB Mollaabio 4—25 km?, 3aneraio-
UHX cpeay BYJKaHOTeHHbIX 00pa3oBaHHi BepxHero BH3e-Hamiopa. Bcece 3TH
YHTPY3HBLI, HECKONBKO BLITSIHYTbIe B CEBEPO-BOCTOMHOM HAaNpaBJIeHHH, 3aHH-
MaioT ceKylllee MOJOKEeHHE OTHOCHTEIbHO CKJaAuaThiX 0Cafl0MHO-BYIKAH)T@H-
HBIX TOJLI HHKHero KapOoHa. B paiioHe AJenIHHOKONO MeCTOPOMKAeHdA 10-
POJLHO KPYIHBI MACCHB TPOPLIBAET BOCTOYHOE KPBIIO 6P aXHCHHKIHHA/I6HOH
CKAaxKd u 06pasyeT B ee AAEPHON HaCTH MHOTOYHC/IEHHbIE MOCAOHHBIE atmmo-
(u3bI, KOTOPbIE BMECTE € 00404HO-BY/AKAHOINEHHBIMH MOPOJaMH MOABEPTIIACh
CKAPDHHPOBAHHUIO W OpyleHeHHI0, B ceBepHOll yacTH MaccHBa OTMeUalTCHA OT-
YeTJMBO BblpayKeHHLIE KOH(OPMHBIe 3JeMeHThl JIHHEeHHOro TapaJsulesqd3Ma:
cybnapaJsieqbHO PacoJioKeHHble KPHCTaIbl [J1arHOKAa3a KakK Obl orubaior
HEpOBHOCTH KOHTakta. Co3naercs BrmeyaT/aenue, 4YTO KPHCTAJJIH3AIHSA
pacn/iaBa HayaJjach Ijle-To ellle Ha TayOGuHe H NPOJ0JKaldach B npolecce
BHE/IPEHHA.

K MOMEHTY OKOHUATeJbHOH KOHCOJNMAALNH XKHAKOH Macchl OCTaBadnih,
[O-BHAMMOMY, HEMHONO, OHA B CYLLHOCTH Hrpaja poJib CMAa3KH, cnocodorsys
NPOABHAKEHHIO KpHUCTaJdandeckoro pewlectsa. [lo cocrasy MaccuBbl Heo,lHO-
popHbl, B Hux npeoGnajnaiot NMHPOKCEHOBble H POrOBOOOMaHKOBble rab6po,
MecTaMu nepexojsuiie B raG0po-AHOPHUTH H aaxe B AHOPHTHL. Cexyuine
I MEKIJIACTOBble ano@u3bl MpeacTasieHbl rab6po-auabasamu. [To-Buauvomy,
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3T0 OTJ/le/IbHbIe (ha3bl MHTPY3HH, OJHAKO KOHTAKThI MeXK1y Ha3BaHHbLIMM 110-
pojaMi He Habalonanuch, B ueaoM st HHTPYSHBOB AJEUIHHCKONO py/IHO-
ro TONIA XapaKTepHo 3HayMTeNbHOe npeobiaagaHde MNOPO OCHOBHOIO Dsila.
370 Ke CBONHCTBEHHO 3/1€Ch H BYJKAHOMEHHOMY KOMILIEKCY, B KOTOPOM (0.1b-
lle BCero MpejcTaBaeHbl AnabasoBble H aHIe3HTO-0a3a/bTOBEIE TIOPPHPIUTHL.
VcranasauBaerca, TakuMm  oOpa3oM, HeKOTOpas TIPEEMCTBEHHOCTb Mal-
MaTH3Ma,

JlaBbIIOBCKHH MacCHB pacnosoken B8 18 Ku K 10N0-BOCTOKY OT
Kauapokoro mecropoxaenns, B sape JaBbilosekoit anTHkaAuHaan. Ha nane-
030HCKOl TIOBEPXHOCTH OH OGHAXKaeTcs TOJBKO B Bu/e HeGO/bIIHX H30JAHPO-
BAHHBIX y4acTKOB. Cy/si 1O CTPYKTYPHBIM OCOGEHHOCTAM W B3aHMOOTHOLUIE-
HHIO ¢ BMEUlAIOIIHMH MOpPOAaMH, 9pO3Hell BOKpPHITA JIMUIb caMas BepXHd
yACTh MACCHBA, NPEICTaBJSIONas TEePeXoNHylo 30HY OT APTEPHTOBOH X TH-
nEuHON runabHccanbHOi — TaKCHTOBOH. MaccHB BBITAHYT MOYTH B MEPH/HO-
HaJbHOM HampaBieHuH. KOHTAKTBl ero ¢ HHAKHEKaMEHHOYTOJMbHBIME 10po/ia:
MH aKTHBHBI@, B PHKOHTAKTOBOH 4aCTH IIHPOKO MPEACTaBIEHbl 30HbI 0DII0-
| BHKOBAHWS BYJKAHOTEHHBIX MOPOJL H MpaMOpH3allusa H3BecTHAKOB. CTPyKry-
pa W COCTaB MaccHBa IO0BOJbHO pasHoobpasubl, OtMeyaiorcsi GBICTpbie, HO
HepesKHe Mepexobl KPYIHO3ePHHCTHIX pasHocTell B MopQHPOBHAHbIE i laxKe
3 nopupuronogoGubie. Takas HEONHOPOAHOCTL CTPYKTYPHOIO PHOYHKA CBH-
JeTeqIbCTBYET, Npexje BCero, o He3HAYHTeJbHOH TrayOnHe (GOpMHPOBAHHS
\laccuBa, a pasHoobpasue MOPoa — 0 MHOTO(A3HOCTH HHTPYBHH.

B uuTpysuse Bbigeasiorcs ra66po, rab6po-nrabasbi, raGGpO-AHOPUTHL,
THOPHTLI H JHOPHTOBLIE nOpdupuTL. BodpacTHoe COOTHOLIEHHE MEXKAY HHMH.
ie ycranoBaeno. OCHOBHbIE Pa3HOCTH MOPOL NMPHYPOUEHBI K CEBEPHOH yac-
TH MaccHBa, a CpeJlHHe — K H¥KHOH. :

XapakrepHoil 0206eHHOCTBIO J1.aBBIIOBCKONO MJIYTOHA SIBJSETOs TO, UTO
OH HeceT BKPAMIeHHOe H NPOKUIKOBOE MAarHeTHTOBO® M THTAHO-MarHETHTO-
Roe OpY/IeHeHHe, KOTOpPOe PasBHBAETCS MO CKANONHTH3HDOBAHHBIM H HEH3-
vMeHeHHBIM ra66po-IHopHTaM o JIHOPHTAM. B nexoropoit Mepe OpyAEHEHHIO
nojBepIIHCh TiepepaboTaHHble, HO ellle COXPAHWBIIHE UYepThbl MEPBHYHONO
CTPOEHUS KCeHOIHTH 3(pdysuBoB 1 TY(OB.

Cap6ait-CokonoBcKass rpynoa MaccHBOB. 310 THMHYHBIE
«TpelHHHBIe» MHTPY3HH, KOHTPOJAUPYEMble TTYGHHHBIMHE Pa3/OMaMH. Cap-
Gaficknii MaCCHB MPHYPOUEH K 3aMa HOMY KPbLIy aHTHKJIHHAJNbHOH CKAAILKH,
B KOTOpOIi pasMelllensl pyauble Tena Capbaiickoro MecTopoXAeHH . Maccus
npocaexkeH B MEPHIHOHAJLHOM HanpaBJeHHH IOYTH Ha 20 Km TMpH LIHPHHE
oxodio 3,5 kM. 3ajeraer OH CPEIH OCAOYHO-BY/JAKAHOTEHHBIX NOPOI BH3E-HA-
viopa. KonrmakThl MaccHBa ¢ BMeLIAlOUHMH NMOPOLAMH IOBOJBHO CJIOIKHLIC.
Ipu obutem xax Gyaro Gbl COTIACHOM H JIOBOILHO KPYTOM 3a/I€NaHHH B 20C-
TOYHOII M 3amajgHOH ero yacTaAX OTMedyaloTess MHOTOWHMC/AEHHBIE Ccexyuiie
i TocaokHble anogy3bl, KOTOpbie TPOCASKHBAIOTCS JI0BOBHO AAJMEKO OT Mac-
ciBa B Tpejenax PyAHbX 3anexeil. CaM e MaoCHB HECKOJBKO OTCTOMT
K BOCTOKY OT MecTopoxieHus. KapTupoBOYHbIMH CKBaXKHHAMH B Ce32p0-
BOCTOYHONH YACTH B MAaCCHBE BCKPHITO OOJbIIOE KOJHUECTBO OCTAHIEB MOPOL
KPOBJH, B KOTOPbIX HHTPY3HBHbE IOPOAbI OGPA3ylOT CTPYHUaTO-ys3JI0BaTHe
W TSITHHCTO-MoqocyaThie o6ocobaenns. Henocpencmsenno B Capbaiickom ve-
CTOPOXKAEHHH HHTPY3HBHbIC TOPOJLI, MPENCTaBICHHbIE HCKIIOUHTE/ILHO nai-
x0BOil alueii, 06pa3yloT B 0CALOUYHO-BYIKAHOTEHHOH TOMILE CAOKHYIO CCTb
WHBOKIMI, KoTopas XapaKTepH3yeT apTEPHTOBYIO 30HY, T. €. AMHKAIALAYIO
YyacTh HHTPY3HBA.

[To cocTaBy MaccHB HeojHOpOJAeH. B Hem BHIIeNAIOTCS KBapllesble, [ii-
POKCEeHOBBIe # GHOTHTOBble JHOPHTBI H JAHOPHTOBBIE TOP(QHPHTHL ITocnenumne
IIAPOKO NOJ0CON TMPOCAeKHBAIOTOA BJO/Ib KOHTaKTa HHTPY3HBA € 0CA104-
HO-BYJIKAHOT@HHBIMH NOPOJAMH H TOCTENeHHO B HANPAaBJEHHH K WeHTPanbLhoil
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YaCTH HHTPY3HBA CMeHsIOTCs GoJlee KPYNHO3ePHHCTBIMH MHPOK@HOBBIMH AHO-
PHTAMH.

COKOJIOBCKHIT MAcCHB paciofoxeHn K 3anagy ot CoOKOJ0BOKOro Mecto-
poxkaeruss B Bocrounom Kpbule CoxonoBoko-Cap6aiicko aHTHKJIHHAALHOM
CKJIa/IKH, TIPOTATHBASCH B CEBEPO-BOCTOYHOM HANpaBJECHHM NouTH Ha 12 K
npu wapHHe 10 2,7 ka. Cexyluee NMOJOXKEHHe MaccHBA XOPOILO BHILHO B 10K-
HOH ero OKOHEYHOCTH, TJle OH MOY OCTPBIM YIJIOM paccekaeT KPBITD axHrH-
KIHHAMAH M LOXOIHT MOYTH 10 CBOAOBOM ee yacTH, Maccus npejacTasieH KBap-
ILEBLIMH, PONOBOOOM aHKOBBIMH, GHOTHTOBEIMH W MHPOKCEHOBBIMH JTHODPHTaMH.
B KpaeBblX 30Hax NopoAbl 06/anaioT MOPpPUPOBHAHBIM CTPOGHHEM H TPYI-
HO OTJHMYMMBI OT AHAE3WTOBHIX mMopdupHTOB BMewatouwen tomuu. [To aan-
uoiv C. H. Taiic u B. K. Ilanyausa, GHOTHTOBble Pa3HOCTH JAHOPHTOB [PH-
YPOUEHBl K CeBePO-30CTOYHOI YacTH MaccHBa, OHH MOYTH BIVIOTHYIO MTOXX0T
x COKOJIOBCKOMY MeCTOPOKIeHHIO.

JluopuThl, KaK NOKa3biBaeT NPOCMOTD GOABIIOrO YHIaa WAHDOB, © ray-
GuHOI 3aMeTHO 060rallaloTcd TeMHOLBETHRIMH MHHepajaMu — poropoeil oG-
MAaHKON ¥ MHPOKCeHOM. Brosne BO3MOKHO, 4TO Ha rayliHe OHH TIEDEXOIAT
B ra66pO-1HOPHTLL ¥ raG6po. ATOT MACCHB IPHHATO HA3BLIBATHL 3amaaHsiM. OH
He oOHapyxKHBaeT HENOCPEeJCTBEHHBIX KOHTAKTOB HH C H3BECTHAKAMH, HH
C pyamH.

K BOCTOKY OT MecTOpOX{IeHHs pPaciloJoXeH Jpynoii MaccHB — TaK Ha-
3bIBaeMblii BOCTOUHBIH, MpejcTaBJeHHBI MerTaguopur-noppuputamu, Cisa-
KHHAMH OH MPOCVIEsKeH B CyOMepUIHOHANBHOM HampaBJeHHH MOYTH Ha 5 KM
lipn wupuHe 700 m. K 1ory maccuB pesko cyxkusaercs. ITo crpoenHio u cocra-
BY 3TOT HHTPY3HB 3aMETHO OTJWYaeTcs OT 3ananunoro. Ilpex e Bcero oH He
audpepeHIHpoBal H NPeACTaBJeH HCOKAYHTENBHO aJdbOHTH3HPOBAHHAMH
AHOPHT-TIOPGHPHTAMH, OYeHb CXOJHBIMH ¢ BMEIIAaIOIIHMH ero H3MeHEeHHbIMH
2(ppy3HBaAMHU.

Enusaseruncknit MaccuB B oramyne ot Cap6aiickoro # Cokoaosckoro
xapakrepusyercs nsoMmerpuunoii (42X 5 xm) B niane Gopmoii, uTo 06yCIOB-
JEeHO, MO-BHIMMOMY, INPHYDOUEHHOCTBIO €r0 K CeTH PasjJoOMOB LIMPOTHOIO
i MEepPHIMOHAJNBHOTO NpocTHpanusa. MaccuB pacmnosoxeH B OCEBOH YacTH
10#H0-JIOMOHOCOBCKOH. CHHKIHHAMH. DpOo3Hell BCKPbTA amnHKaJbHas YacThb
MaccuBa, NpejcTaB/leHHass KBapll-pOroBOOOMAaHKOBLIMH JHOPHTOBBLIMH MOP-
tdupruTaMu. B 30He KOHTaKTa ¢ BMelLaOMIMMH TOPOLAMH B JHOPHTOBBIX MOP-
(upurax B GoablioM KoauyectBe (A0 30%) mosBAseTCSs MOHOK/JIHHHBI
NHPOKCEH.

[Q:xH0-JI0MOHOCOBCKHIT MaccHB TPHYPOUYEH K 3aMajHOMy KpPbLIY OLHO-
HMEeHHO!l CMHKVIMHAJBHOH CKIamaKkH. MaccHB BBITAHYT NOYTH CTPOr0o B MepH-
JHOHAJBHOM HaNpaBJEHHH, MO-BHAHMOMY, OH (UKCHPYeT coloil «casmoi»
pa3sioM Broporo nopsaxa. Ilnomans maccusa 12 km? (6)<12). Konrakrsl ero
Jyullle Bcero mpocierknsaioTcs B paiione HO0wmHO-/IOMOHOCOBCKOTO MecTO)O-
#aeHus. 31ech CPeIH Py M FPaHATOBBIX CKAPHOB MOCTOAHHO BCTPEUANOTCS
COITIACHO M CeKyllle 3ajeramouine ano(usbl THOPHTOBBIX MOP(HUPHTOB, KOTO-
phle BMeCTe € BMellaounyH 3pdy3naMu 1 Typamu HepaBHOMEPHO CKapHH-
POBaHHl, HECYT BKPAIIEHHOE MATHETHTOBOE OpY/eHeHHe W Ha BCeH IUIOULAIH
MPOTMHIHTH3HPOBAHLI. DPO3Hell BOXphTAa caMas BEPXHAS 4acTbh MaccHBa —
apTepHTOBas 30Ha. ;

Kpome onucanubix MHTpy3HBOB, B npejienax CokosoBcko-CapGaiickoro
PVIHOTO TIOJS KaPTHPOBOUHBIM OypeHHeM YCTAaHOBJIEH psj Gojee MEMKHX
MACCHBOB JMOPUTOBBEIX MOPMHPHTOB, BHITAHYTHIX BIOJb CKJIALYaTBIX CTDYK-
TV B (C€BEPO-BOCTOUHOM HaNpaBJIeH’H.

EanTafickas rpynna MaccHBOB IpUypOYeHa K CBOJOBOH yac-
TH W 3anagHOMy Kpblay Y3yHKyJabckoil anTHkauHan (A. A. Anekcees). Co-
r1acHO Teo()H3HYECKHM JTAHHBIM, HA MaJeO030HCKYI0 MOBEPXHOCTH BBIXOIHT
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psia Hebosbiuux (maomansio o 2—4 no 30 km?) HHTPY3HBOB Tab6p0o-1H0DNH-
Tosoro cocnaBa. Mophosaorus HHTPYSHBHBIX TeJl CJIOXKHAS H, K COKaJeHHIo,
ellle HELoCTaTOUHO u3ydeHa. Llemouxoii MaceHBLEI IPOCJIEKHBAKOTON BLOAS OCH
CKJIAJIKH B CE€BepP-CeBepO-BOCTOYHOM HanpasjeHHH. OHH NPOPLIBAIOT OCA10MU-
HO-BYJIKAHOTEeHHble 00pa3oBaHHs CpeLHero-BepXHero Bu3e H Hamiopa. Bo
BMeLLaIollel Tojlle HHTPY3HBb 00PasyIoT CA0KHO COYeTalolyIocs CeTh afo-
(hH3, BOKPYT KOTOPBIX BO3HHK/IH POTOLMKH H HeOOJbIIHe M0 MOLHOCTH cKap-
HOBBIe 0OpasoBaHus. '

B cesepHOil wacTH pPyAHOTO MOJS HHTPY3UBHBIE TOPO/bI MPEACTABIEHLI
ra66po-IHOPUTAMH W JHODHTAMH, a B IOXKHOH — JHOPHTOBBIMH MOPpHPH-
tamu. [locnenune ¢ ray6uHoil yTpaynBaioT MOphHPOBHAHLIH OGAHK M CTAHO-
BsATCA OOvlee WM MeHee paBHOMEPHO3epHHCTHIMH. [lnopwuroBble nmopdHPUTHL
SIBASIOTOS KpaeBoil atuei rabbpongHoro maccuea.

KypxyHKyJabcKasa rpynna MacCHBOB MpelcTaBieHa MaJibl-
Mi TejaMa maolansio 1—2 u pexe 10—15 xm?. MHTPY3HBbLI TPOTATHBA:OT-
csl B BHIe JABYX Mmosoc. 3amnajHasi nojoca MHTPY3HBOB NpHypoueHa X <yO-
MepuoHansHoMy KosblpesckoMmy pasJjoMy, BOCTOUHAs — K y3JaaMm Coilps-
AEHHBIX CTYNeH4YaTblX CcyOMepHAHOHAAbHLIX M CYOIIHPOTHBIX Pas3oMOB.
ITopont:, enaraouie STH MaccHBEl, BecbMa cBoeobpasubl. [1o cocraBy HCTpyK-
TypPe OHH CXOJAHBI C AHJIE3WTOBLIMHM M JIALHTOBBIMH MOPGUPUATAMU, B TO e
BpeMs 3aMeTHO OTJIHYaloTes oT THnabuccaabHbX nopoj Earaiiekoro u pacrio-
JIOKEHHOTO I0/KHee AnaeBcKOPo pyjaHbX noviei. ITo-BuammoMmy, paccMatpH-
BaeMble MHTPY3HBbl— 3TO CyOBYJKAaHHYECKHE IJIACTOBbIE Tesa OJH3NOBepX-
HOCTHOH (anun. MaccHBBI c/IOKeHBI JHOPHTOBBIMH nopdupHTaMu, coaeprKa-
LUIHMH Hepejko BKPanJeHHOCTb M TMPOMKHJIKH MarHetHrta. Jlis 3THX mopoj
XapakTepHa HHTEHCHBHAS TIPOMHJAHTH3ALMS. i

AnaeBCcKH#A MaccHB u3yuyeH HanGonee aeranpnHo, OH ococTouT M3
psila pasIHYHONW BEJIMYHHBLL TeJ, pas3MelleHHBIX Cpead 0caJOouHO-BYJIKA-
HOTEHHbIX TOJIIL BH3e-HaMiopa. Ha pnHeBHyO NOBEpPXHOCTbL MOPOJLI Mac-
CHBa BBLIXOASIT B CEBEpO-3aNdjHOM YacTH, 3anajHee W CeBepo-3anajHee
noc. AnaeBka, B JPYTHX MecTax HHTPY3HB BCKPHIT KapTHPOBOUHLIMH
CKBaKHHAMH.

B sposnonHom cpese maneo3oickoro GpyHiaMeHTa 'MacCHB HMEET BbITH-
HYTYIO B CeBep-CeBepO-BOCTOUHOM HanpaBaeHuu dopmy (25 X 6 ka) ¢ upes-
BbIUAHO HEPOBHLIMH 3aMajHbIM H BOCTOYHBIM KOHTAKTAMH, CBHIETENLCTBY-
IOULHMH O JHCKOPJAHTHOM NOJOKeHHH MaccuBa. MHODOYHCICHHbIe andpi-
3bl, CJOXKHO TIPOHHM3BIBAOUHe BMEILAUIY0 TOJILY, KapTHPYIOTeA Kak
MEJIKHE CcaTeJJIHTH IVIaBHOTO MaccHBa.

B ofHakeHHOH uacTH NAyTOHa HAGMINAIOTOS  3JEMEHTbl  JIMHEHHOro
M TJIOCKOCTHOTO napajjiesnaMa, Ho B OTIH4YHe 0T AJTelHHOKOTO MaccHBa OHH
azech BbIpaxenbl ciaabo. [las AnaeBoKoro MHTPYSHBA XapakTepHa C/2Vio-
1asA cucTeMa SH/L0TeHHbIX TPEUHH OTAeJbHOCTH:

1) mourH ropu3oHTaJdbHbIE W TOJIOTO HAKJIOHHLIE HA BOCTOK MJIH 3anaj
(nmox yryiom 5—7°) TpellHHBl, 3TO TPEUIHHbl HaHJY4IUeH JeJHMOCTH;

2) mepuJHOHaNbHblE, KPYTO HAK/IOHHbIE B OCHOBHOM Ha 3alaj o1 yr-
JaoM 60—65° TpelHusl;

3) 1MOYTH WIHPOTHblE, TEPNEHAHKYISPHbIe BTOPHIM TPELLHHbl C Malieiu-
¢M Ha cesep nog yraom 70—75"

ConpsizkeHHas cHCTeMa TPEIlMH OTAeNbHOCTH Jy4llle BCero Bbipaxetda
Ha MepHIHOHAJbLHOI KPYTONalalollell MIOCKOCTH, 4TO COGCTBEHHO H Dipe-
JedsieT B COBOKVITHOCTH € CHCTEMOH MONepPeYHbIX TPEeUIHH MOUYTH BePTHKA/b-
woe, X0 H caaboe, pacTsKeHHe MacCHBa, CTAHOBJEHHE KOTOPOro MPOXOAH-
J0 B YCJOBHSX TAHTEHIHAJLHOTO PAcTzKeHHs NMaje030HCKOro (yHAaVMeHTA.
STHM ke 00bacHAITes anodHu3Hble KOHTYPbl MACCHBA B KOHTAKTe C BMEULAI0-
HLHMH 0CaL0UHO-BYIKAHONeHHBIMH TOPOLaMH.
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B cocrase ‘MaccHBa BbiIeasloToa ra60po-IHOPHTHI, THOPHTBI, I'PAHO-
JAHOPHTHI, CHEHHTO-THOPHTHI, MOHIIOHATH W JHOPHTOBble nOphHupuTh. Hanbo-
Jiee XapakTepHO JIJAs MAaCCHBA HAaJHYHe B HEM CHEHHTO-JHOPDHTOB H MOHILO-
HHTOB, YKa3biBaloUHX Ha ocobwil Tun nuddepenunanun rabbpouHoOH Mar-
Mbl. Bce pa3sHOBMIHOCTH TNOPOJ CBA3aHbl MekKly COOOH MOCTeNneHHbBIMH
nepexojaMH, YTO A0Ka3bIBaeT, ¢ OJHOH CTOPOHBI, MHOro()asHOCTb HHTPY3HH,
¢ Apyroi — cOMHKEHHOCTb BO BPEMEHH OT/e/bHbIX (as.

AnaeBcKHii MaccHB COAEPIKUT KCEHOJHTHI TIOPOA KPOBJIH, KOTOpPble 0C0-
6eHHO OOHJILHBI B KpaeBoii 30He, T, €. B KOHTaKTe ¢ BMellalolmHMH TOPOaaMH.
KceHonuThHl HHTEHCHBHO H3MeHeHbl, OPOTOBHKOBAHbI, MECTAMH MepPeKpHCTal-
JIM30BaHBI, TIPENCTABASIOTCS B BHAe MOPGHHPOBHAHLIX JTHOPHTOB C OTURTJM-
B0 GJ1aCTOBOI CTPYKTYpPOil. B cocTaBe kceHonunos npeobaanaior GokoBbie 10-
POABI, HO MHOrAa MOSBJAIOTCA TOHKOMOJOCYATHIE POrOBHKH, NO-BHAHMOMY,
obpasosaHHble 3a cueT caaHleB. Takue KCEHOJHTbI, BEPOSTHO, MPHBHECEHb!
C Ty OUHbL.

BenkaJduHcKasa Ipymnina MacCcHBOB NPHYPOUEHA K COMPAKCH-
HbIM HApyIIeHusv, onepsiouv JlusaHoBckuit ryGunHbli pasaom. Cioaa
pxoast Iarapmuuckuit, Benkaaunckuii, Iaprymnaxeknit, ana-J1sypernit
n apyrue Gosiee Mesakue Maccusbl. MIHTpY3HBHBIE Tesla HeBENHKH MO pasMe-
pam, niolanb uxX He mpesbiiaer 15—25 ku? MaccHBb AHOKOPJIAHTHEI, OHH
HECKOMILKO BBITAHYTHI B MEPHIHOHAJLHOM HallpaBJeHHH, HO 3TO He TaK Pe3ko
Gpocaercs B Ivasa, Kak, ckaxem, B Cokosopcko-CapbailakoM pyaHOM 'loJe.
HuTpy3usbl paccMaTpHBaeMON TPyNNbl J0BOJLHO XOpoIio An(hepeHiapo-
BaHbl. 3/lech LIHPOKO PA3BUTHI rab6po-AHOPHTHL, KBapUEBbIe THOPHTHI H Ipa-
HOAMOPUTH, OHAKO, HECMOTPA HA 3HAYMTENLHYIO TECTPOTY COCTaBa W Pas-
JHuHe MHKPOCTPYKTYpP, B MNopojaax oTmevaiorcs oOulhe 4epThl CXOJACTBA,
HanpHMep, eHHas TMOc/je/0BaTe/bHGCTh KPHCTAIN3AlHH TVIaBHBIX MOPO/L0-
o0pasylolux MHHePaloB, BHICOKOe cOjep:KaHHe KBapua, obpasoBanue nep-
THTOB 3aMellleHHsl I[OYTH BO BCeX PA3HOBHIHOCTAX TMOPOJ, COAEpKalHX
KaJiHeBbI noJiesoil mnart. Bece 370 ¢ HECOMHEHHOCTHIO YKa3blBaeT Ha KoMar-
MATHUHOCTh MOPOj HHTPY3HBOB. PasmelleHbl OHH B SI/IEPHOH YacTH H BO-
CTOUHOM Kpbljle KPYNHOH CHHK/AHHAJbION CKJIaJKH, NpHMbIKaiollei ¢ 3ana-
na k ToBGosbcko-JInBaHOBCKOMY TyOHHHOMY pasioMy. BMmellawouumu nopo-
Jl2MH MacCHBOB SIBJIAIOTCA 0Ca/J0YHO-BYJKaHOTeHHble 00pasoBaHus Bajeph-
5{HOBCKOH CBHTHIL.

B Boctounom kpbliie BaneppsiHOBCKOH CHHKJIHHAJIBHOH 30HBI, M0 1aH-
HBIM TeO(U3HUECKHX HCC/ALOBAHHI W Teo0ropasBeylouHbIX pador, yeraidas-
JHBAETCH TakyKe PAJd MACUHBOB, KOTOpble IO CBOEM)y OOCTaBY M BO3pacTy
J0NKHBL ObITh OTHeceHbl K Cap6aii-CoKkoJ0BCKOMY HHTPY3HBHOMY KOMILILK-
cy. DTH MaCCHBBI BCKPBIThI, K COXKaJeHHIO, N0Ka OJIMHOUYHBLIMH CKBaKHHAMH,
1 0200eHHOCTH HX CTPOEHHS He H3YUeHB.

[letpoepaguueckoe ontcarie 2aagHeduIix TUNOB
UHTPY3UBHBLX NOPOO

a) UutpysuBe rumaduccaabHOH Gauuu

la66po. HeGoasmue tena rab6po oTmeuaioTcss B cocTaBe AJIEUIHHCKO-
ro, JlaBbioBckoro, Eataiickoro u IllapTyMnakekoro MaccHBoB. B BuJe KOH-
TAMHHHPOBAHHBLIX NOPOJ KpaeBoil (aliH OHM Pa3BUTHl B CeBEPO-3anajHoOM
yacTH AnaeBcKOro MHTPY3HBa.

BecbMa xapaxTepHo, uto ra66po BO BeeX MaccHBAaX MOCTEMEHHBIMU Me-
pexoaMu yepes ra00po-1HOPHTHI CBA3aHbI C JAHOPUTAMH, & B HOKHOH 4acTi
pyAHOTO mosica ¢ elile GoJiee KHC/BIMH DPAa3HOCTAMH — KBapIEBbIMH JAHODHUTA-
MW M rpaHoaHOpHTamMu. UeTKHX WHTPY3HBHBIX KOHTAKTOB MEXKAY HUMH He
yaGmonanocs, Ho B Eartafickom u aBbloBCcKOM MaccuBax B KepHe riy0o-
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KHX PAa3BeIOUYHbLIX CKBAKHH H3DEIKa yaaeTcs BHIeTh Kpynuble (mo 10—
—15 cu B nHamerpe) KCeHOJMHTONOAOOHbIE 0OocobaeHusA rabdpo B AHOPHTAX.
DTy BKJIIOUEHHs OTIHYAIOTCH OT GHODHTOB Oojiee TEMHOH OKDPACKOH Boaei-
CTBHE 3HAUHTEJbHOro npeofjajaHHs B HHX TeMHOIBETHLIX MHHEPAJIOB,
a B HEKOTOPBIX cJydasiX W cTpykrypoit. 'pannuner Ttakux obocobaenuil 10~
BOJIbHO peskue, [Ipy MHKPOCKOMHUECKOM H3Y4YeHHMH YCTAHOBJIEHO, 4TO Y4a-
CTKH rabGbpo TOYTH He M2MeHeHbl H IO COCTaBY Takide JKe, KaK H pPAAOM
Jexanine ra66po, caarapoune Ooslee HWIH MeHee KpPymHble Teaa. Bee 3T0
[103BOJISIET NPEANON0AKNTh, YT0 raddpo — NPOAYKT Hosee paHHUX (a3 HHTPY-
2H¥, HO CBOHCTBEHHO JH 3TO H JJs JAPYIHX MAacCHBOB PYAHOTO Iosica, CKa-
3aTh TPY/AHO, MOCKOJBKY HeT (hakTHUECKOro Marepuana.

Ha nosepxnocrs naJjeosofickoro pyHaaMenta rab0po nouTH He BLIXOIAT.
Oun 3aneralor 3HayuTebHO IMyOXKe [ypOBHS IPO3HOHHOTO Ccpe3a, TOria Kak
IIPOCTPAHCTBEHHO CBH3aHHble C HHMH JHOPUTBI H OCOGEHHO JIMOPUTOBBIE I1Tp-
(DUPHTBI PACTONOKEHBl THICOMETPHYECKH BbIllle W TIOCTOAHHO OKAa3blBalOTdA
B TOH WJAM HHOH Mepe 3peiHpoBaHHEIMM. [lo3TomMy He YHBUTENBHO, 4TO
B rajJbKax BblleseKallHX KOHTJIOMEPATOB HEepeIKo BCTPeyaloTos AHOIUTH
1 JHOPHTOBbIe MOPPHPHUTHI, a rabbpo NPAKTHYESKH HET, XOTS NOCJAeHHE B 14-
e HHTPY3HBOB Gosiee apesnue. Bre merporpaduueckie pasHoBHIAHOCTH IO-
pOJ, CcBA3aHHble ¢ ra66po, sIBASIOTCS MPOH3BOIHBIMH €LHHOH MarMbl, TH((:-
PeHI[HallHs KOTOPOH TIPOXOJHJIa B OCHOBHOM Ha ray6une. Ho B Hekotopbix
caydasix cyllecTseHHOe BJHsHHe Ha xapakrep aubdepeHiiiallii 0 TPOITPaH-
CTBEHHOE 'pacmpeneTeHie BHYTPH MaCcCHBOB OTHAEJIbHBIX Pa3sHOBHUIHOCITENH IMO-
pOJI OKasblBaul cocTas BMeltaouiux o, Hanpumep, 8 Eanaiickom u T asbi-
JIOBCKOM MaccHBax NpocTpaHCTBeHHAsi cMeHa rab6po-AHOpHTAMH OTUETIHBO
TIPOCAEXKHBAGTCA B HANDABACHHH K KOHTAKTY C aHJLEe3HTOBLIMH MOPHHUPATAMH
H TypaMu, npHYeM B HEMOCPEeICTBEHHOM KOHTaKTe HMeeTcd OOJbLIOE KOJH-
YeCTBO B JUHOPHTAX KCEHOJIHTOB STHX MOPOL.

Hasa kpaeBbix ¢ainii rab6poOBEIX MacCcHBOB, NpeICTAB/AEHHbBIX, KAK {Ipa-
BHJI0, OOJIEE KHCJABIMH JepHBATaAMH, ueM cofcTBeHHO rafbpo, xapakrep:il He-
NOCTOSTHCTBO COCTABA H M3MEHYHBOCTBL CTPYKTYP Jlaxe B Npelesax OTHOIO
HeGOoaBIIOro yuacTka. Bee 310 MOMKHO OOBSICHHUTH T@M, UTO BCJAEACTBHE ObloT-
poOro najgeHHs TeMIepaTypbl KOHTAMHHHDOBAaHHAs MabMa Tepsaaa MO/1BHK-
HOCTb ¥ He B (COCTOsSIHHKE Gblia BLIPOBHATH CBOH COCTAB.

Heusmenennoe ra66po — 310 TeMHO-cepas, OoJabluefl 4acTblo cpeiHe-
3epHHCTAs OPOIa MACCHBHOTO CJI0KeHHs, HHOTA ¢ eJBa 3aMeTHOH pa3rHeii-
COBAHHOCTBIO B MPHKOHTAKTOBEIX YaCTX.

T'abbpo u raGbpo-IHOPHUTHI, MPEACTABAAIONHE €IHHYIO0 IeTporpagiiue-
CKYI0 CepHI0, XapaKTepU3YyIOTCs TONBKO HM CBOHCTBEHHOH IIDH3MAaTHYSCKH-
3ePHHCTOH CTPYKTYPOH, OOyCJaOBJEHHOH De3Ko BbIpazKeHHBIM HIMOMODHH3-
MOM TMPH3MATHYECKHX KPHCTANIO0B MaTHOKAA3a H, KaK NP aBHIo, KCeHOMOPh-
‘HbBIM pa3sBHTHEM HHIAHBHIOB MOHOKJIHHHOIO ITHPOKCEHAa H pOTO‘BO}.jI oOMAaNKH.
Tunuunas radéposas cTpyKTypa IJd paccMaTpHBAEMBIX MOPOJ MaJo Xapax-
TePHa, OHa BCTpeuaercs TOJABKO B Hawbogdee ray0OKHX 4acTAX MaccHBa, B TAK
iasbiBaeMoil sjepHOi 30He.

KonuuecTBeHHble COOTHOLIEHHS [JIABHBIX MHHepPaJoB raGopo-naardokaa-
3a, IHPOKCeHa H POTOBOH 0OMaHKH 3HAYHTEJNBHO KONed/I0Tesl, BCASICTBiIle e-
ro MOpoAa KaxeTcd HHOILA NATHHCTOH.

Cpenu raG6po BBIIEAAIOTCS CAGAYIOLUHE PA3HOBHAHOCTH: Taflpo-A0pU-
TH, aBruToBble raG0po u poroBooOMankoBble ra0Gpo. Bce 3T pasHoBHI-
HOCTH Hepenko HabJI0JalOTCS BMecTe H CBsI3aHbl MeXay coGOH B ONHHX
yuacTkax OblCTPbIMH M Jlake PE3KHMH NepexojaMH, B JIPYrHX — OHH noOcCTe-
TMeHHO CMEHSIIOT JpPYT Apyra.

Fa66po-HOpHTH XapaKTePHbl Vs HHTPY3UBOB AJIelIMHCKOTO PVI-
HOTO IoJis; B Buae HeGoJblIMX 0OocoOvIeHHiT OHM yCTaHOBJeHL B JlaBbl1oB-
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ckoM u B Enrafickom maccuBax. CocToAT 3TH MOPOJBI H3 MOHOKJIHHHOTO
u pombuueckoro mupokcena (35—45%), ocmoBHoro maaruokiasa (50—
—60%), nxorna 6uoTHTa M THTaHOMarHetuta (mo 5—7%).

W3 nupoxcenos Gonee wmupoko passur runeperen (Ng—Np=0,01—
—0,012), nox MHKpPOCKONOM GeclBeTHbIH niH c1abo po3oBaThiii. ABIHT NMpPH-
CYTCTBYET B MEHBIIHX KOJHYECTBAX, HO HHOT 14 B [IEPEXO/IHBIX yYaCTKaX OH 3a-
MetHO mpeoGaanaer. B mandax Gecuseren Han Gaenno-senensbid. Cyas nmo
ontHuecKuM csoiictBam (Ng—Np=0,023—0,026; cNg=43—49"; +2V=51—
—58% Ng=1,732—1,726; Np=1,708—1,704), B cocTaBe aBruTa COAEpPHHTCH
SHAYATEIBHOE KOJHYECTBO JHOMCHIOBOH MoueKyabl. [IHONCHIOBbIA pAL KIH-
HOTIMPOKCEHA, KaK H CPaBHHTEJIBHO OCHOBHOH COCTaB PaBHOBECHBIX C HAM Tle-
pudepHyeckix yacTell 30HaJbHBIX MWIArHOKIA30B, — BEIbMa XapaxrepHbli
NPU3HAK NUPOKCEHOBBIX ra6opo. ITo nupoxcenav o6bIYHO pPa3BHBAIOTCH DAO-
THT, AKTHHOJIHT, XJIOPHT.

[TnanHokaas, npeacrasientblil aabpagopom (Ne 56—70) u pexe Guron-
wutoM (10 Ne 76), xapakrepusyercs wauoMopbubiMu ouepramnami. Kopor-
KOTIPH3MaTHUeCKHe KPUCTAJJIbl €ro, CJAOKEHHbIE B MOJHCHHTETHYECKHE JBOH-
HWKH, GBIBAIOT CEPUUNTHIHPOBAHBI, COCCIOPHTH3HPOBAHEL, a B [laBbIIOBCKOM
MaccHBe MJIACHOKIa3 HHTEHOHBHO [TPEHHTH3HPOBaH.

MarserHT M THTAHOMATHETHT BCTPEYAIOTXs B BUIe OTIENLHOH BKpaTlIeH-
HOCTH MM 00pa3sylor HepaBHOMEePHOH (OPMbI CKOIJIEHAA MEXKLy KpUCTaJ-
NlaM¥ MJIanHoKaa3a i MHPOKceHa.

ABrurtoBoe ra66po orauyaercss or rab6po-HOPHUTOB OTCYTITBHEM
poMOHYECKOrO MHPOKCEHA H NOSBJIHHEM B HOOOIBIIOM KOJTHYECTBE 3e/1eHOBa-
T0-6ypoit poroBoil 06MaHKHd. B 3T0il pasHOBMAHOCTH WIHOMOP(H3M OCHOBHO-
ro NJarHoK/Ja3a 10 OTHOLIEHHI0 K KJHHONHPOKCEHY Bbipaxen OoJjee pesko,
ueM B rab6po-HOpHTAX.

PorosooO6MankoBoe ra606po. Xapakrepuas ocoGeHHOCTb rab-
po Earaiickoro mMaccuBa — Ha/JgMuHe B HHX KPYIMHBIX MOPQHPOBBIX BblaJe-
EHi POroBOil OOMAHKH C MHOTOMHCJIEHHBIMH IIOHKHIHTOBBIMM BRIIOUEHHAMH
WiHOMOp(hHOMO mniardokaa3a. Poropas ofMaHKa NIOCTEPHODHA, OHA pPasBH-
BaeTcs 110 MOHOKJIHHHOMY [HPOKCeHY, PeJHKTbl KOTOPOrO Hepeyko coxpa-
HSIOTCS BHYTpH aMdubona. ITo onmHueckuM cBoficTBaAM 30 OOLIKHOBEHHAA
* porosast o6Manka: 2V=—76"% cNg=21—23"; Ng=1,675—1,670; Np=1,651—
1.646; Ng — Np = 0,019 — 0,023; m1e0XxpOMH3M BbIpaxeH oTyeTHBo: Ng—
GypoBaro-sesenslii; Nm — sevienniii; Np — cepoBaro-keathiil, B Buje nces-
A0MOP(Oa 10 POTOBOI OOMaHKe Pa3BUBAETCS YPATIHT HIH TOHKOUewyHuaThlil
x10pHT. Peske, mpi 06UILHOM CepHIIHTHIAINH NJ1aNHOK/Ia3a, POroBasi OOMaHKa
zavenlaercs Kaabnarom. [To mepudepun Takux nceB1oMopdo3s B BHie Y3KOMH
KaeMKH OTMeuaercss TOHKOPaCblJIeHHBIH THTaHOMAarHeTHT.

O6uabHOe pa3BUTHEe POroBoil OO6MaHKH B aCCOUMALHH C OCHOBHBIM Tuia-
IHOKJI230M, BEPOSTHO, CBSI3@HO ¢ HAKOMJIeHHeM JEeTYYHX B IO3/HIOI CTIHI0
KPHCTAAIH3AHA PACIVIABA H HEYCTOHUMBOCTBIO B 3THX YCJAOBHAX NMHPOKCeHA.

Fa66po-nuadassl. B Buge pasnanuxoii MouiHoctu anogus radopo-iuada-
bl yeranasausaiores 8 Asnemnscokowm, lasbigosexon u  Eartaiickom maccir-
Bax. MuHepanbHblil cOCTaB 3THX MOPOJA B CYILIHOCTH TOT Xe, UTO H B radnno:
poMOHuecKHil H MOHOKJHHHBIN MHPOKCEH, OCHOBHOI N/IarHOK/1a3 H THTaHOMar-
petur. BropuuHoro GHOTHTA 3/1eCh HECKOJIBKO MeHbIle, HO ApyrHe nocjagvar-
MaTHUECKHe MHHEepaJbl — aKTHHOJHUT, XJODHT, KaJ/bIHT, 3MHIOT H aJb-
6UT — OTMEYAIOTCS B 3HAUMTENbHBIX KOJHYECTBAX, a B PYJAHOI 30He MX ObiBa-
eT HACTOJNIBKO MHOTO, YTO BOCCTAHOBHTH NMEPBHUHLIH cocTaB ra6opo-nnabason
vaaercs jgajneko He Bceryia. [Tpn MHTEHCHBHOM PasBHTHH XJIOPHTA MO MJarHo-
Kl1a3y B KauecTBe BTOPHYHOTO MHHEpaJ/a MOSBJSETcs B MOPOJe KBapll.

Fa66po-auabassl owiyaloTcs oT ra66po  XapakTepHO#  10JepHTOROI
CTPYKTYpO#. Y1JIHHEHHO-IPH3MaTHYECKHE KPHCTAJLIbI OCHOBHOTO MJIarHOKJIa-
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3a (Ne 47-—58) manomopHBEl M NOUTH BCer/ia 3HAYHMTENLHO KpyTHee cjara-
10X WHTEPCTHUHH KCeHOMOD(HBIX BhIAJEHUH MHPOKCEHOB.

Fa60po-guopHTLHl BO BCeX H3YUEHHbIX MacCHBaX NpPeACTaBJSIOT C30ero
poaa nepexoaHyio 30Hy or rab6po K AHOPHTAM WM JKe HemoCpeICT3EHHO
K BMELIAIOIUM 0OCaA04HO-BYJIKAHOTeHHBIM noponaM. Ilpuuem 3TOT nepexon
10POii HACTOBKO TOCTENEeHHbIH, 9T0 TPYIHO NOBOPHTL O 'KAKOH-TO OT/e/NbHOH
(haze uHTpy3uH. BoaMoxKHO, yTO B 3T0M cayyae rabopo-IHOPUTEl  SBJISIOTCH
BHelIHeH 30HOi ra66po, HeaHauuTeNbHO AU(p(EepeHIHPOBAHHOMN Ha Me:Te
kpucranmauzanui, Takaa auddepenuuanus moria GuiTh BI3BAHA aCCHMMHJIA-
HHeH mopo1 paMbl.

B ra66po-uopnTax mpHCYTCTBYET YiKe TOALKO KJIHHONHPOKCEH U TO B He-
GoablINX KoaHYecTBaX. [V1aBHBIM TEMHOUBETHREIM MHHEPAJJOM 31eCh SABJAAETCH
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00GbIKHOBEHHas1 poroBasi oOMaHKa, ONTHUECKHe CBOHCTBa KOTOPOIl aHaJoruy-
Hbl TaKOBOH B rad6po. Ilnarnoxnas mpepacraBien aHAe3WHOM H AHIe3HH-Ja-
opatopom (Ne 48—56), mnonaa ox cnabdo 30HaJeH.

Hy#Ho 3aMeTuTh, YTO paBHOBECHOE COCTOSIHHE POroBasi OGMaHKa--miaa-
THOKJIA3 COXpaHsieTcst lake B TOM CJyudae, KOMia coaepkaHHe anbOHTOBOI
mostekydal goctunaet 60%. Tak, B moponax AdelIHHOKOro MaccHBa mepHbe-
pHYecKHe 30HbI NyanHokaasa cogepxkar 40% An; Earmafickoro — 37% An;
Haswinosekoro — 43% An. Accounnaumsi poroBoii oGMaHKH ¢ HECKOJLKO He-
O0bINHO KHCJBIM IJIaNHOKJIA30M B 3THX NMOPOAaX OOBSICHAETCS TOBLILICHHOI
KOHIeHTPAallHell HaTPHUA B Marve.

B kpaeBnix ramnsix paGOpPO-AHOPHTOB MHOIIA OTMEHalOTess GHOTHT
M OYeHb PEIKO OPTOKAa3. DTH MHHEepaabl Gosee MO3UHElH reHepailii, Yem nJia-
THOKJIA3, MUPOKCAH M poroeasi o6MaHKa, H UX BO3HHKHOBEHHE, I0-BHIHMOMY,
CBfI3aHO € YHCTO JIOKAJbLHBIM MOBLILIEHHEM KOHLUEHTPALUK KaJHg B Marve
NpH Tpoleccax accCHMHIAILME GOKOBBIX mopoa. B uwemoMm ke, uto ocobeHHO
BAZKHO OTME@THTb, OTHOLIeHHe KoHueHtpaunun K/Na B marmMax ocHOBHODMO CO-
cTaBa 7KeJle30pyIHOIl MoJIoCsl BECbMA HH3KOe. ;

Ha ochHoBaHHu H3yueHHsi MHHepaJbHOro cocTasa raGOpOHA0B HaMH CO-
crasnena no merony [l C. Kopaxunckoro auarpamma (puc. 3), Ha KOTopoii
11300p azeHbl paBHOBECHbIE MapareHeTHUECKHe acCOIHAIlHH.
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[To mapareHesucy MHHEDPAJOB ra66pc u rabOpo-AHOPHTHL OTHOCATCA
¥ HOpMa/JbHOMY DSy IIeJOUHOCTH H COOTBETCTBYIOT MOMIO 1 juarpaMMmbi
mapareHe3ncoB IPaHHTOHJHBIX MOPOL MO . C. KopKHHCKOMY.

X IMHUeCKHii COCTaB IabOpOHIOB M UHC/IOBble XapaKTEPHCTHKH TIO
A. H. 3aBapuikoMy npuBeieHbl B TalL. 7

Ta6auuma 7
Xumnuecknii coctag ra66ponaos, %

| 8i0, | TiOy | ALOs| Fe.0;| FeO | MO MgO CaO [Na.0| K.O |mn.n.| H,O | Cymma
i | a9,77| 108 | 1949| 2.5 | 7.06 |02 |395|9,62| 334 089 1,37) 008 99,35
o | 4044| 062 | 1828| 3,69 | 434 (0,13 | 6,86 83 | 405) 0,74] 2,46} 0.2 99,11
4 | 5006| 092 | 19,19 265 | 366 0,13 | 475/1078| 35 | 0,79} 2,81 — 99,24
90 | 52.95| 049 | 17,77| 589 | 4,28 |0.11 | 358(1053| 4,55| 0,56| — | 0,36 100,37
o7 | 4779 09 |1634| 531 | 798 005 | 384|10,36| 375| 0,1 | 2,39 0,38 99,19
o8 | 4183| 10 |1765| 888 | 592 | — |444[9.8 |31 | 005] 2,84} 0,39 98,90
99 | 4500| 10 | 170 | 86 | 618 [0,07 | 606)|9.53| 30 | — | 292} 0,29 99,74
50 | 49.96] 09 | 1757| 413 | 392 [0,06 | 6,28(12,78| 3.2 | 0.24| 1,07| — | 9936
35 | 4795| 078 | 186 | 4,15 | 565 |0,52 | 457 9,05| 4,36| 1,32} 205) — 99,00
19 | 46.02| 081 | 209 | 413 | 7,53 |0,14 | 6,19(10,86| 2,18| 0,34} 0.41| — 99,51
0 |4698| 212|138 | 62 |124 |0,21 | 546|924 284|056 — | 1,441100,55
5296 | 51.99| 195 | 17,13| 4,86 | 6,19 [0,07 | 527| 4,69 | 406} 1556 2,52} 0,03 99,56

Ilpumeuanue. |, 2— poroBoo6MaHKOBEIH rab6po-1HODHT, Anemmnka (A M. dsim-
KIH) 4 — NIHPOKCEH-POroBOOOMAHKOBBI ra66po-anoput, J[laBbl1oBKa (A. M. [leIMKHH):
92— KkBapleskii ;aboPO-1HOPHT, Coxoaoscko-Capobaiickoe pyanoe roJqe (C. M. Ilpoxoposa);
27—poroBoobMaHKOBoe ra66po, Earait-1V (A. M. [IbIMKHH); 98, 29, 30—poroBoofMaHKO-
soe ra66po, Earaii-1 (A. M. JIbIMKHH) ; 35 — poroBoo6MaHKOBbIH ra66po-anopnt, Axaeska
(A. M. [luivkun); 49 — poroBoofMaHKoBOE ra66po, Ilaprymnak (A. M. Huimkus); 50 —
ra6Gpo, [laprymnak (A. M. Mpimkun); 5226—rad0po-AHOPHT (I. H. KoG3apb).

Uycaopbie XapaKTepHCTHKH

ﬂilﬂ'}Jl&HSE & % b ) s a \ f’ ‘ "n’ C’ 1 n
1 9,2 9,3 200 | 61,5 15 485 | 358 | 157 84,0
2 11,0 8,6 154 | 650 o 999 | 570 | 138 | 900
4 9,4 8,6 20,0 | 62,0 — 300 | 430 | 270 86,0
29 10,8 6,7 21,5 | 61,0 - 440 | 280 | 280 93,5
27 9,0 7,2 954 | 58,4 490 | 260 | 250 98,0
28 8,2 8,7 96,7 | 56,4 s 540 | 30,0 | 16,0 91,0
29 72 9,0 280 | 558 - 490 | 380 | 130 | 1000
30 7,5 8,3 2,1 | 581 ke 290 | 42,0 | 290 98,0
35 12,1 6,0 9296 | 59,3 - 440 | 360 | 200 50,0
49 56 | 12,3 245 | 57,6 - 470 | 45,0 8,0 92.0
50 7.2 5,8 32,0 | 550 s 520 | 30,0 | 180 88,0
5226 11,6 5.9 20,1 | 52,4 1,4 | 520 | 466 o 79,8

Ia66po-nopUPHTHL TOIBL3YIOTOA HIHPOKHM passumieM B []aBLITOBCKOM
MaccHBe, B I0TO-3amnajiHOil YacTH MECTOPOHIIEHHS Earaii-1 u k 3amnany oT
10k HO0-Anaesckoro MecTopokieHHs, Owx CBA3AHBI MOCTENCHHBIMH nepexo-
navu B Earaiickom maccuse ¢ ra6opo, a B AnaesckoM ¥ [laBbIAOBCKOM —
¢ JHOPHTAMH.

CTpyKTypa 3TUX TMOPOA NOPQHPOBHAHAS, BKDANICHHHKH B HHX COCTaB-
nis10T oKoMo 20--25% o6bema MOpoIbl H MPEICTaB/IeHbl N1arHOK1a30M (na-
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Gpanop Ne 58—62), pese porosoii 06MauKoil, 6ypOBaTO-3eMEHOI, OTUETIHBO
nyeoxpoupyoueil. Ilocieanas 4acro CONePKAT NOHKHAHTOBbIE BKJIIOYSHHS
HAHOMOP(HBIX KPUCTAJIOB IJ1arHOKIa3a, BnonHe BO3MOXKHO, YTO MOPOIH
C TIOBLIUIEHHBIM COLSPIKAHNEM DOrOBOil 06MAHKH BOIHHKIM NPH GOaee aKTHE-
HOM BO3JCHCTBHM B JOKANBHBIX Y4ACTKaX JIETYYHX KOMITOHEHTOB. ITpu arom
porosasi 0GMaHKa HauHHA/la Pa3pacTaThbCs B TO BPeMs, KOMIA KPHCTAI/IH3A-
LUHSI TVIABHOMN MacChl TVIArHOKIa3a YiKe 3aKOHUHI ACh.

OcHOBHASt Macca COCTOMT M3 HAMOMOPMHBIX MENKHX TaGNHUCK aH1e3HHA
No 42—47 KOPOTKONPHU3IMATHYECKOTD HIH M30METPHUYHOTO MOHOKJIHHHOIO ITH-
pOKCEHa, ONTHYECKHEe CBOHCTBA KOTOPOro OJHM3KH K auormengy (Ng=1,708—
—1,702; Np = 1,680 — 1,668; Ng — Np = 0,028 — 0,030; +2V = 56—58":
cNg = 36—41°), amcroukos GuoTUTa GYPOro UBETA W MEAKON ChIIH MATHE-
tiTa. Ilo eTpyKType 0CHOBHOI Macch raGopo-nop(HPHTEl HANOMHHAIOT Bbi-
llesienHble B ¢cBoe BpeMst Posen6yuem GeepOaxuThl.

Bosunkuosenne 6uotiTa cBA3aHO ¢ KOHEUHOI cTafHell KPHCTALIH3ALHIL
MAIMBL W MTOBBIIICHHEM B Heil KOHUeHTpauuu wenoueil. On passuBaeTcs 60Jb-
Llefi 4acThIO MO POroBOH 06MaHKe U pexke Mo ITHPOKCeHy.

Has ra66po-nophupHTOE XapaKTEpPHO MOCTOSHHOE MPHUCYTCTBHE B HHX
PEJTHKTOB aJHOMOCHIHKATHBIX TIOPOJ, KOTOPblE WHOrAA COXPAHSAIOT MePBHUIHO
0610MOYHOE cTPOCHHE TY(OB HIIH SIBIKIOTCS MOPHPHTAMH C HALEN0 0poro-
BHKOBAHHOH OCHOBHOH Maccoil. OTie/bHble KCOHOMHTHI, 10 cocTaBy yiKe OT-
Bedajourne ra66po-nopdupurTaM, oGoralmeHbl KaabUHTOM, B Takux yuacTKax
TIOpOIbl OUeHb MHOTO B OCHOBHOH Macce mupoxcena. Bee 3ti (axThl cauie-
T&ILCTBYIOT O TOM, YTO IaGepPO-MOPPUPHTEL SBASIOTCS KOHTAMHHHPOBAHHBIMH
IMOpoIaMH KPaeBoi (halun OCHOBHOH HHTPYIHH.

JAHOPHTHI, KBAPIUEBLIE AHOPHTHI, TPAHOAHOPHTHI. ['paHHTOMIHBIN psg mo-
PO umpoKo npeicrasien B Cokonoscko-CapGaiickom, Benxamusckom, Ana-
eBokoM H Kauapekom pyaHblx moasx, MeHbille PacnpoCTPaHeH Ha IO ALH
Anemunckoro u Eanaiickux MecToposienuii.

I'paHuTOHAB CBABAaHBI MEMy COGOH OCTENEHHBLIMH nepexoLaMu H M0
MHHEpaJbHOMY cocTasy oTBedalor OanaturtaMm. B JlaswimosckoMm u Earaii-
CKOM MAaccuBax oHH 0OHApYKHBAIOT CBSI3b ¢ Tab6po, SBMISACh TACTHIO EHHO-
ro Au(pepennpoBaHHOro KoMnaeKca. OTCYTCTBHE THIHYHBIX raG6poBLIX 110-
PO B DeHKATHHCKOM MaccHBe Tak xKe, Kak u B Cap6aii-COKOJOBCKOM, CBSI3a-
e, BEPOSTHO, C MEHbIIHM 3PO3HOHHBIM CDE30M HHTPY3HBOB. Bo Besikom
(ydae reoH3HYECKHMH HCCIACLOBAHHSMH YCTAHABJANBAETCH MPHCYTCTBHE
B 3THX MaccHBax Ha HEKOTOpOii riy0OuHe Gojiee OCHOBHBIX MOPOL.

Takuy oGpasom, ecTb OCHOBAHHS MPENNOAATATD, YTO B KAMKIOM DPYAHOM
It0JIe OCHOBHDBIE NOPOJLI HTPAIOT CYLIECTBEHHYI0 poab. TONLKO B OJHHX Mac-
CHBAX OHH BCKDbITHl 3pPO3HEH M PACHONIATAIOTIA NOYTH HA OUHOM THIICOMET-
PHYECKOM [ypOBHE C MarHeTMTOBBIMH pyaaMu M npamurouaamu (Earaii, Ase-
IIHHKA), a B apyrux (Bemkana, Capbait, AnaeBka) — 3aneraloT 3HaUHTE]b-
10 ray6xe.

[To muHepanbHOMY COCTaBY BBIEAAIOTCA COBCTBOHHO AHOPHTHI, KBapile-
Bble AHOPHTHL M I'PaHOIHOPHTLL, OHM NOYTH BCerja NpOCTPAHCTBEHHO TECHO
CBsi3aHbl MeXKAY cob0ii, Ha 370M ccHOBaHuu Mbl omuchbiBaey MX BMecTe. B He-
KOTOPLIX MAacciBax 3TH TOPOJbl — HECOMHEHHO, NPOAYKT OTAEJbHHIX (has
HHTPY3HH, M MX cJeqoBasio Obl paccMaTpHBaTh pasmensyo. K coxanenuio,
(pakTHueckOro Marepuasa MO HUM SIBHO HEAOCTATOWHO, W BBIAGJHTS thazwt
HHTPYIHT HEBOZMOFHO.

BHeiute rpaHuTomabl cephie, 3eneHOBATO-Cepble CPEIHE- U KPVITHO3€D-
HHCTble MACCHBHLIE NODO/IBI; H3PEIKA B HUX HAMEUAIOTCS IPH3HAKH MJAHMA-
PaIeIbHOCTH 33 CHeT OPHCHTHPOBAHHOIO PacNOJIOKEHHS POroBOfi 06MAaHKH
u 6uorTHTAa.
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ITpu MHKPOCKOMUYECKOM H3YUEHHH I'PaHHTOHILOB f6pocaercs B Iia3a He-
CKOVIBKO HeOOBIUHAst M3MEHUHBOCThb CTPYKTYpbl. OOblUHA AJs HUX THIHLHO-
MOP(HO3EPHHCTAs CTPYKTypa C OTYETIHBLIM HAHOMOP(PH3MOM IBeTHBIX MH-
Hepanos. Bmecre ¢ TeM HEKOTOpble YYACTKH MOPOJLI XapAKTEPHIYIOTCH OLH-
HaKOBOII CTeneHblo MAHOMOpP(GH3MA NJarHOK/1a3a M TBETHLIX, Tak 4TO
¢1pyKTypa npubinzaercsd Mo CYLIECTBY K ra66posoii. B Ajaesckom, beu-
KaJMHCKOM M JPYTCHX MHTPY3HBAaX TUIariok/j1a3 JAHOPHTOB- oviBaer Ooutee
WIHOMOP(HEIM, yeM poroBasi oOMaHKa M GHOTHT, H CTPYKTYpa, TaKHM 06-
pasom, HanoMmuHaer juaGasosylo. Hakowen, HHOria B KpaeBbiX (dhanuax
rPaHoO/AMOPUTOB OTMeuaeTcs OCOBEHHO Pe3KHil HAHOMOP(HIM TJIATHOKIa32
K NPHCYTCTBYIOIHM OPTOK/Ia3y M KBapuy. MaBectHo, yto nojioGHOe cTpoe-
Hye CBOHCTBEHHO MOHIIOHHTaM. HenocTtosiHcTBO CTPYKTYPBl I'PAHHTOHILOB —
1ipsAMoe oToGparkeHHe CJOMHOCTH HX (OPMHPOBAaHWS H YKashiBaer Ha IH-
nabuccaibHBIl XapakTep craHosiennss MHTpysuu. Ilocne/inee moATBepHad-
eTcst elie W TeM, YTO cpejd JAHOPHTOB HMEIOTCH YYaCTKH ¢ OTHUET/IHBO MOP-
UPOBUHOM CTPYKTYPOIl.

[napible MOPOA00GPa3yIOLLHe MUHEPAJIBl TPAHHTOHL0B: IATHOKA3, pO-
ropasg oOmaHKa, OUMOTHT, KBapll H Kamuesblil noJaesoit wmar, HamoxenHas
IOCTMArMATHUCOKAs MHHepanu3alus MPeICTaBleHa CEePHILUTOM, XJIOPHTOM,
SMHLOTOM, MTHPOKCEHOM, AKTHHOJHTOM, MPEHHTOM H ctherom. ITocTOAHHLIMH
AKIECCOPHAMH B TPAHHTOHAAX SIBASIOTCA AMaTHT, cpeH, IHPKOH.

Bo Bcex pasHOBHAHOCTSX OIHCHIBAEMbIX MOPOA npeofinajaer miarHok-
Aa3, TMPeNCTABJEHHBIH MPH3MATHIECKHMH KPHCTAMLIAMH H PeKE HHLHBHIAMH
KopoTKocTONG4aTOoH (hopMbl.

[louTH BCe IJIANMOKIA3L CJAOXKEHBI B ABOHHHKH, CPOCHIRECA MO annOuTO-
BOMY, MeHblle N0 anbGur-KapacGaackomy, kapac6arckomy u Oomee CJI0XK-
HBIM 3aKomaM. CooTaB IWIarioKga3a B FPAHOAHOPHTAX — OJHIOKJIA3 Ne 22—
—27, B KBapUeBbLIX AHOPHTAX H JIHOPHTAX — AHJIE3HH Ne 37—48, a B peiKHX
cayuasiX (Iarapunnckuit Maccus) — nabpanop Ne 57.

3o4anBEHOCTh MIATHOKIA30B YCTaHABJAHBAETCS TOJNBKO B JHOPUTAX, HO
ji 3ech OHA BBIPAKeHa HEWETKO; KaK MPaBHIIO0, HAaGIIoaeTcs HeCKOIHKO 30H,
nopsiAka 5—7, MNaBHO MEpexOQAllHX OfAHA B JPYNylo. DTO 00CTOATENLCTBO
¢ y4eTOM JAPYrHX I'eOJIONHUECKHX OCOORHHOCTEH MOKET CJIVKHTL B H3BeCTHO
Mépe yKazaHueM Ha TO, 4To (OpMHPOBaHHE MOPO/IL! MPOHCXOAHI0 XOTA H Ha
cpaBHMTENbHO HeGOJBLION rayOuHe, HO JIOBOJILHO MELIEHHO. B AnaeBckoM
MACCHBE 30HAJBHOCTH [1J1aTHOKJA30B HMEeT BO3BPAaTHO-NOBTOPAIOLLYIOCH
PHTMHYHOCTD.

[lraruoksaa3 TPaHUTOHTOB NOCTOSHHO ajbOHTH3HPOBAH, dpneHne HAT-
POBOT'O METACOMAaTO3d JIePKO TPOCAEKHBAETCH B MAAPHOKTa3ax Ha BCEX CTa-
JUAX HX 3aMellleHHd.

B IpPUKOHTAKTOBOH YACTH C METACOMATHTAMH H PYAaMH TIarHok/1as rpa-
HUTOMLOB GoJee maMeHennbii. [IoMHMO cepHUHTAa B HEM MOABJAIOTCS CKANo-
JIUT, TIPEHHT, XJOPUT U MeJKHe H30MeTPHYHbIE BKJIOUEHH 3ePEH MHPOKCCHA.

[MocTOSHHBIM IBETHBIM MHUHEpPaJoM B TPAHHTOHIAX ABJSIETCS pOroBas
pGMaHKa, [PeiCTaB/eHHas KOPOTKOCTONOUATHIMHE KPHCTAIaMH, Gonee MU
Vieliee PABHOMEDHO pacipeyle]leHHBIMH CPEJIH APYNHX MHHEDaJIOB. B awnopu-
Tax porosas oOMaHnka win Gosee paHOMOpGHaA, YeM TIarHoKIa3, HIH OKa3bl-
BaeTcs 3aXKaTOoH cpelH KPHUCTANNOB MMOCTEIHETO. B 3aBHCHMOCTH OT 3TOrO H3-
MeHsieTcsi M CTPYKTypa MOpOoAbl: OT nUnHAHOMOP(HO3ePHHCTOI A0 1abaso-
BOit. B oTHyye oT raG6po-IHOPATOB poroBas 0OMaHKa 3/1eCh NepBHIHAT I HE
o6HapyKHBAET IPH3HAKOB 3aMelleH s IHPOKCeHa.

B mumbax 1noj MHKDOCKONOM pOropas oGMawka OKpaileHa B 3EICHLIC
1Bera ¢ GypOBATHIM HJH JKEJITOBATHIM OTTEHKOM, HHTEHAHBHO IJIEOXPOUPYET:
Ng — TeMHO- HJIH 6ynoBaTo-3eneHbiii; Nm — 3eseHblil 1 Np — xenro-3ene-
ublli, Yroam noracawnsi eNg=20—23° mo sCTpevaloTest PasHOCTH, hie yrod

61



noracauis He npesbimaer 17°. Ng=1,678—1,675; Np=1,656—1,651; Ng—
—Np=0,024—0,022; —2V=72—78".

Ioutn Bo Bcex mampax BerpewaloTcs sepHa, Ha KOTOPbIX MPOCJIeHH-
BaeTesd MOCTENeHHoe 3aMellledie POroBoi 06MaHKH XJIOPHTOM HJAH aAKTHHOJH-
ToM. I1pu 3THX mpoleccax MOUTH BCErja BBHILEATETCH MATHETHT HelnpaBHJIb-
HBIMH OGOCOOTEHHAMH HAH METKOl CHINbI0 M ched. BumiMo, THTan u xKeseso
OKa3blBAIOTCH AJIsl X/JIOPUTA W AKTHHOMHTA M3OBITOUHBIMU M, GYAYUH HHEpPT-
HbIMH, 06Pa3yioT 3/€Ch CaMOCTOSITE/NLHLIE MHHEPaJILL.

Han6osiee unrepecen npoitecc pasBuTHa no poroBoii oO6MaHKe JHOICH-
Ja. SlBaenne 3to He noBcemecTHoe. [lHOMCH Bo3HMKaeT B TPaHHTOHLAX TOJb-
KO B NPHKOHTAKTOBOH YaCTH ¢ PYIlaMH, CKapHAMH U POroBHKaMu. B nopoie
UH TNOABJISETCH B BHIe MEIKHX H30METPHYHBIX 3€DHBINEK, KOHILEHTPHPYIO-
LLHXCst GOJIbLIEH 4acTblo OKOJIO KBapia H POroBoil o6MaHKi, BosuukHoBeHMe
Goslee KPYITHbIX 3ePeH MHPOKCeHa WIET 3a CUET 3aMelleHHsi POroBoil o6GMaH-
KH, PEIHKTBl KOTOPOH 1aCTO yCTaHABJIHBAIOTOA BHYTPH THpOKcena. B tom cay-
"1de, KOonla PeJHKTLl B IHPOKCEHE He COXPAHSIOTCH, TPYIHO YCTAHOBHTH NP -
POLY 3aMEIUeHHOTO MHHEepand, MOKHO JHILL NPEUIOJ0KHTb, YTO OXOTHEe
APYTHX 3aMellaeTcs B TPaHHTORIAX BMeCTe ¢ POrOBOH 0OGMaHKOi KBapiL.

Onmuueckue CROHCTBA NHPOKCOHA B DPAHHTOHLAX (Ng=1,712—1,708;
Np=1,686—1,676; Ng—Np=0,026—0,030; -+2V=56—62°: cNg=35—42")
YKa3LBalT HAa NPUHALNEKHOCTD €10 K PANY AHOMCHA-TeleHGepruT,

KBapi npucyrersyer B atux mopomax He Beerja, HO B rpaHOIHOPHTAX
ero Kojaudyecrso pocmuraer 15—I18%. On noasasercs NOCTOSIHHO B accolHa-
LM € KalHEBbIM I0/IEeBbIM MaTtoM, 06pasys MHKPONErMaTHTOBLIE Cpa-
CTaHus.

CyluecTBeHHasi 0COGEHHOCTh KBAPLEBBIX JAHOPHTOB # T'DPaHOJHOPHTOB-—
TPHACYTCTBHE KAJHEBONO (HEPeAKO KaJHHATPHEBOTO) MOoJeBOno lumara, o6pa-
yloutero, Hanpumep B AnaesckoM u Beunkaamickom maccusax, cBOeobpas-
Hble O0OJMOYKH BOKPYT 30HAJBHBIX TNMIATHOKJIA30B W 3aKOHOMEPHBIE BPOCTKH
B nocnensem. Takue npopacramns o6uapyKuBaoTCs TONEKO Ha rpaHule ITHX
MuHepanos. B cBoio ouepeib, HEKOTOpble 3epHA KAaJAHEBOTO MOMECBOMD mmnara
COAPHKAT MUKPONEPTHTOBBIe BPOCTKH TIJIATHOKJIA34. IMpn stom BHewHAs
KanMa [L1arHoK/1a3a ‘1 MHKPOTIEPTHTOBEIE BPOCTKH B OPTOK/43€ MOYTH OHHA-
KOBbl (aabGHT-0Murokaas Ne 7—12), cocraBasisa eqHHOE Ienoe Kak pesyib-
TaT HeNpepLIBHON KPHCTANIM3AIHH OCTATOUHON MarMbl, C JPYroi CTOpPOHbI,
9TO CBHICTEJNLCTBYET O BO3PACTAHHH AKTHBHOCTH LIEJOYEH B 3aKIIOUHTETh-.
HYIO CTAIHIO KPHCTANIHIALNH HHTDY3HH.

B Kakoii-To Mepe ¢ 3THM e, BO3MOMKHO, CBSI3AHO MOSBJCHIE O6HoTHTA,
KOTOPbIA B TPAHHTOHAX TEOHO ACCOMUHPYET ¢ OPTOKJIa30M H KBapiem. Oxn
Gosiee MO AHAI, UM TTANHOKIA3 H POrOBas 06ManKka, C PaBHUTENLHO HeGOab-
liHe JHCTOUKH ero (10 0,2—0,3 mm), o61anaiolme HETEHCHBHBIM IJ1e0X POH3-
MOM OT TeMHO-KopHYHeBODo no Ng ;o cBemio-kearoro mo Np, paBHOMEPHO:
Pacnpeiensiores B NOPOJAe, HO HHOrAa KOHLEHTPHPYIOTCS OTAe/bHBIMH
TATHAMH.

Takum 06pasoM, CTPYKTYpHble B3aHMOOTHOLIEHHS MopoRoo6pa3yIoUIHX
MHHEPaJ0B B AHOPUTAX H IPAHOIHOPHTAX TO3BOJAKT HAMETHTH MMOCIE108a-
TEJABHOCTh WX KPHCTAMIH3AUMK: 1) niarnokaas; 2) maandokaas--porosas
o6MaHKa (B HEKOTOPHIX cayyasx N1arHOKJIa3-HIMPOKCeH) ; 3) opTokaas+
+6uoruTrkBapu. Habaonaembie paBhoBecHbie MHHepaJbHbIe acCcolHalHn
noarsepxaaot BeiBoj JI. C. Kopxkuuckoro [69, 711 o tom, uro IOPH TIOBBI-
WEHHH XHMHYECKOro MOTeHUHaJa LLe0ueli NPOHCXOAHT pacuIiupenie mnoJeil
KPHCTA/LIH3ALUHH MHHEPAJIOB, CONICPIKALLHX LIENOUH, H 00ejHeHHe HMH pac-
naaBa. XHMHUECKHH COCTAB rPAHHTOH/I0B NpHBEIEH B TabJ. 8.

CpaBHuBas XHMuYeckHe aHaJM3L raG6po W rpaHHTOHIOB, HEeTPyAHO 3a-
METHTh, YTO HapPSAAY ¢ NOBLIUEHHEM KHUCJOTHOCTH B MOCAEIHHAX 3HAUHTEILHO -
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Tabauwma 8
XuMHYecKnii cocTag rpaHuTonIoB, %

a0 | 8104 | TiO, | AL,Oy | Fe,05 | FeO | MnO| MgO| CaO |Na,O| KO [m.n.| HyO | Cyusa
3 |54,48/ 093 | 1695 | 1,62 | 578|016 | 4,17 | 547| 4,.88| 2,5 | 3,34| 0,14 [100,42
6 |51,28/1,10 | 16,83 | 8,10 |38 |0,10|27 |659|370|0,16| 287| — | 97,23
9 |54,4 |083 |1926|9,01 [038|033|1,59|383|39 |17 |47 | — | 9993
10 |61,4 (0,78 | 18,66| 1,07 |272|002|325|197| 54 | 1,25 268| — | 9920
11 |6456{04 |175 | — |1,86|006 (211 | 332|482|514| 0,44/ — |100,21
15 |53,34/ 0,7 |20,06| 754 065|041 |213|257| 1,6 |397| 385 2,64| 99,46
21 |54,480,75 | 17,13 | 3,32 (4,90 (0,23 399|524 439| 195 — | 2,16| 98,63
95 |56,260,82 | 17,28 | 2,72 [503 | 0,13 | 3,12 | 547 | 4,57 2,19| — | 2,31| 999
36 |56,75 0,48 | 17,80 | 2,21 |2,51|0,14|3,73| 99 | 445| 0,43 1,28/ 0,11 | 99,88
37 |55,02 054 |16,57| 2,06 265|014 |32 [13,02] 435|089| 1,39 — | 99,83
38 |51,7 0,88 17,78 535 (4,49 | 017|401 | 75 | 459| 1,84| 0,24| 0,02 98,57
39 |54,78/ 0,69 | 1896 | 4,15 [4,00| — [355| 79 | 437| 098] 0,8 | 0,82[101,0
40 |57,14[1,24 [1696| 1,84 [537|0,11|4,07|6,44| 36 | 226 045| — | 99,48
41 |56,7 | 0,75 | 1745| 2,27 [5,58|0,10| 4,03 | 66 | 3,95| 222| 0,54| — 100,19
42 |569 | 0,54 | 18,69 | 35 [4,04|019|1,08( 705| 3,10( 2,08 149| 0,3 | 98,96
43 |5868/ 0,8 |17,56| 2,87 |3,07[0,12|357| 636 42 | 264 — | 0,34]100,21
44 |58,8 | 0,67 | 178 | 3,0 |[331| — |379|6,10| 366|227| 0,64| 02210026
47 60,00/ 0,46 | 18,92 3,24 [1,89 0,01 [ 1,16 | 6,85 3,8 | 075| 1,47 — | 98,64
48 (5843|051 |19,42| 1,76 [4,54| 0,11 |234| 77 |28 | 1,22| 1,12| — | 99,95
185 |54,54/ 0,85 | 17,8 | 3,41 [6,63|026|379|7,02( 36 | 1,62| — | 1,54/101,06
186 50,0 (0,89 | 155 | 9,19 [503|033 |25 | 868| 504/075| — | 1.47| 99,38
1770/435 | 68,54/ 0,53 | 15,70 | — |222| — |1,35| 6,62| 3,97 0,42 1,45| 0,18(100,56
1770/537 | 66,77| 0,53 | 15,67 | 0,24 | 1,59 | 0,05 | 1,68 | 7,25| 1,90| 0,53| 3,40| 0,11 | 99,72
10190 |62,72 0,65 | 15,10 | 297 | 3,86 | 0,11 | 2,63 | 4,75| 2,75| 2,90 0,96 | 0,20 | 99,55
8610 |57,65(1,01 | 1569 | 2,44 | 563 10,19 |3,22 | 4,76| 500 2,00| 1,21 | 0,44 99,20
8639 | 56,43 0,94 | 14,40 | 2,72 | 567 | 0,12 | 3,50.| 554| 500| 2,20| 2,32 0,44 | 99,24
5211 158,72/{0,75 | 19,92 | 3,47 [4,8610,201377! 3,181 340+ 2,18) 1,801 1,23] 99,54

ITpumeuanne 3— auopur, Anemunka (A. M. [dwimxug); 6, 9, 10 — nuopur, Co-
Konoscko-Cap6Gaiickoe pyance moae (C. H. Taiic); ll—xBapuessit anopnt, COKONOBCKO-
Capbaiickoe pynaHoe mone (. O. Ouroen); 15 — kBapuessiit guoput, CoxonoBcko-Capbaii-
ckoe pyanoe nose (E. A. Masuua); 21 — kBapi-nmupoKceHOBLIT AH0pHT, CokonoBcko-Capbait-
ckoe pyaHoe nove (C. M. [Ipoxoposa); 25—kBapuesnsiii ampubosa-6uoTuTosslil 1noput, Co-
koaoscko-CapOaitckoe pyauoe noae (. O. Onroes); 36, 39 —xBapueBsii AHOpHT, ALaeBxa
(A. M, Heimxun); 37—porosoobvankoseiii anoput, Anaeska (A, M. [wimkun); 38—mu-
POKCEH-POrOBOOOMAaHKOBLIT auopuT, Anaeska (A. M. Huvkun); 40, 41 — qHopHT, AnaeBxa
(E. A. Masuna); 42, 43, 44 — kBapuepnit anopnt, Berkana (A. M. Iumkun); 47 — rpano-
anopur, Benkana (E. A. Masuna); 48 — kpapuessiit auopur, Benkana (BuaubGuua); 185,
186 — nuopur, HaeeizoBka (A. M. dwmkun); 1770/435 — xsapuessiit auopur (IT. H. Ko6-
3apb); 1770/537, 8610, 8639, 5211 — xkBapuessiit anopur, Cokonoscko-Capbaiickoe pyinoe
nose (I1. H. KoG3aps).

UncnoBoe XapaKTepPHCTHEKH

a“aﬁaa a c b s a’ 4 1 m’ ’ g ‘ n
3 14,7 4,2 17:7 64,1 — 42,4 42,4 15,2 74,5
6 9,3 7,7 17,7 | 65,3 —_ 65,0 28,0 7,0 96,7
9 11,6 4,8 17,4 | 66,2 33,0 49,0 18,0 — 77,0
10 13,1 2,3 147 | 699 42,0 23,0 35,0 — 87,0
11 17,9 2,6 66 | 728 = 27,0 53,0 20,0 57,8
15 10,3 3,5 17,8 | 684 51,0 31,0 18,0 — | 382




OkoHwanne Ta6aume 8

auaffuaa a ¢ b s a’ ‘ b4 m' r ¢ n
21 13,2 0,9 212 64,7 — 40,0 33,0 27,0 39,3
25 13,2 5,1 14,5 66,8 — 51,0 37,0 120 76,2
36 10,1 6,9 16,6 66,4 — 28,0 39,0 33,0 95,0
37 11,0 5,6 20,1 63,3 - 22,0 27,0 51,0 87,0
38 13,0 6,0 197 61,3 - 46,0 35,0 19,0 50,0
39 11,5 7.3 17,0 64,2 — 44,0 37,0 19,0 86,0
40 11,4 5.6 15,8 66,9 — 43,0 44,0 13,0 70,7
41 11,9 58 16,5 65,8 - 44,0 42,0 14,0 73,5
42 11,0 7,0 16,0 66,0 — 43,0 11,0 46,0 79,0
43 132 |- 64 14,1 67,3 — 39,0 43,0 18,0 71,0
14 11,6 6,3 13,5 68,6 - 43,0 48,0 90" [' 71O
47 10,1 8,5 74 74,0 - 66,0 28,0 6,0 88,4
48 8,5 9,6 10,6 713 - " 58,0 38,0 4,0 77,5
185 10,5 7,0 18,0 64,5 — 54,0 36,0 10,0 78,6
186 12,5 42 24,2 59,1 = 55,0 18,0 27,0 90,0

1770/435 9,2 5,9 6,5 78,4 — 32,2 34,4 33,4 94,1
1770/537 5,1 8,6 5,6 80,7 - 33,3 52,6 14,1 86,1
10190 10,4 5,0 1.8 728 = 54,1 38,8 7.l 58,9
8610 14,0 3,6 15,4 67,0 — 50,0 35,3 14,7 67,0
8639 14,3 2,6 18,0 65,1 — 43,3 33,1 23,6 77,9
5211 10,2 3,7 21,5 64,6 36,6 36,9 28,5 — 70,5 -

pO3pACTaeT u oTHOLIeHHe KouteHTpauun K/Na. Pesxum uienoyeit, 10 MHEHHIO
. C. Kopsxusckoro, OIPELENAET B OCHOBHOM COCTaB PAaBHOBECHBIX ACCOL-
aluii ¥ NOCJIe0BATENBHOCTh KPHCTAMIH3 AT FMABHLIX MOPOA00GPasyiouux
MHHEpanoB. Ha cocrasmennoi wamvm auarpamMmve (pue. 4) BHAHO, YTO OpTO-
K133 HAXOLUTCA B PABHOBECHH HE TOJMHKO ¢ GHOTHTOM H IVIArHOKIA30M, HO
Y#e H ¢ poroBoji o6mMaHkoi. 1o otBeyaeT momio 11 napareHeTH4eoKoOii 1ua-
rpammbl L. C. Kopkunekoro,

MoHuonuTsL. TTopozw, COOTBETCTBYIOLIHE NO COCTABY H CTPYKTYpE MOH-
LOHHTaM, BCTpeueHbl B Anaesckom, Benkamunckom 1y Enaraiickom pyambix
nonax. B orauune or paccmorpennbix puimre MOPOJl MOHUOHHTH He 06DPa3yioT
CAMOCTOSTeIbHBIX HHTPY3HBHBIX TeJl, a 060COG/ISIOTCS B BH/le KpaeBHIX ¢a-
UHIT B IPHKOHTAKTOBOM YaCTH C OCaJl0YHO-BY.IKAHOrCHHBIMH TOJIHAMH; TIPH-
YEM B HANPaB/IECHAH K UEHTPY MAaCCHBA OHH JOBOJBHO GHICTPO  CMeHsIoTCs
ra66po, ra66po-auopuTamu, JAMOpHTaMH. B reHernueckoMm OTHOmIEHHH MOH-
ILOHHTBl 3aHHMAIOT NPOMEKYTOUYHOE 1100MKeHHne MexK1y ra66po, ra66po-ano-
PHTAMH, C OAHOI CTOPOHBI, U CHEHHTO-THOPHTAMH, C npyroii. B Apaerckom
n Entaiickom MaccuBax MoHIOHHTHI CKOHIIEHTPHPOBaHbI MPEHMYILECTBEHHO
B 30H¢ KOHTaKTa raG6po-AHOPHTOB U THOPHUTOB C KapGoHaTHBIMH NOpogaMy
BH3€-HaMIOpa; MeCTaMH B HHX HaGJI0aI0TCA HeGOMbIIHe KCEHOJIUTEI H3BECT-
1AKoB. Bee 310 naer ocnopanme npejinonarars, 4To npH 0OpPa30BAHHH MOH-
UOHHTOB aKTHBHYIO DO/Ib Mrpa/ii H3BECTHAKH, aCCHMHJISIHS KOTOPHIX Mar-
MOH BHI3BIBAJIA MOBBILIEHHE XHMHYECKOrO NOTeHUHAA KalbliHs M lieqouef,
B yactHoctH K,O.

H. C. Kopxunckum [69] 6pra BbICKA3aHa THIOTE3a, COrMIACHO KOTOPOIl
MOT7IOLIEHHEe MArMOil CHIbHBIX OCHOBAHHH AOIKHO NOBLIIATE aKTHBHOCTh
APYrHX OCHOBAHHIT H OGULYIO LIEJIOYHOCTD pacrsopa. Ilpu stom oun momycka-
€T BO3SMOXKHOCTh 06Pa30BaHHS IIENOUHBIX (alHii TPAHHTOH/HBIX IIOPOI NPH
MarMaTHuecKoM 3aMelleHHH KapGOHATHBIX Toaml, STo0 NPeanosoKeHHe Ha-
XOIHT CBO€ MOATBEPKIEHHe HA MPHMepe 06Pa30BAHHA MOHLOHHTOR Typras.
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[ton wmkpockonom B mopose ycranasausaiores MJ1arHOK/1a3, MHPOKCEH,
OpTOKJ/1a3, He BCerna porosasi OGMaHKa, KBaplL M GHOTHT, TOCTOSHHBI BTO-
PHUHbIE MHHEPAJIBI — KaJAbLUHT, XAOPHT H CEPHIIHT.

[lnarnoxknas B monmonnrax npencrasien HAHOMOP(MHEIMH KpHCTassa-
MH, Ha (OHe KOTOPLIX BCe JAPYrHe MHHEepAJEl, B TOM UHCIE H TTHPOKCEeH, pes-
KO KceHOMOphHBL. Pasanyaiorcs ABa THNA NAArHOKJIa30B: 1) soHasnbHbIE, KaK
npasuao, Gojiee Kpynuble (3X4 mm) npuaMaTHUECKHE KPHCTAJLIBl, IpeacTas-
JieHHble 1abpagopom Ne 56—58; 2) taGanTuaThle, MeHblIHe 110 pasMepam
(1X1,5 mm), mourn Bcerna CEPHIHTH3HPOBAHHEIE H He OGHAPYIKHBAIOLIHE
PH3HAKOB 30HAJILHOrO CTPOEHHSA. DTOT IJIATHOKIA3 TNPEJACTAB/IeH AaHAe3H-
HoMm Ne 42—47.

IupoxceH npucyTCTBYeT B BHIe H3OMETPHUHBIX 3epeH, Gojee HAH MeHee
PaBHOMEDHO pacrnpeje/eHHBX CPeAH NOJEBOIINATOBOH MACChl, HJH, UTO TaK-

Ca0
! I H,0,Na,0.K,0 |
+He, Mm, An,Cep
Puc. 4. Nuarpamwma co-
CTaB-TApaTeHesnc TpaHu-
TOMIHBIX [OPOA.
Nu
Tun Opm
(Mg,Fe)0 bu AL,0;

He He PeKOCTh, 00pasyeT CKOIUIEHHs! HelpaBH/bHOI (hopMmbl. [To omrHuec-
KHM CBOHCTBaM 3TOT NHPOKCEH CXOJEH C MHPOKCEHOM ra66po-nophupHTOR
(2V or +56 no +61°; Ng=1,708—1,702; Np=1,680—1,674: cNg=37—42°).

Oproknas, acconMHpyIOULHIl ¢ THPOKCEHOM H IJIATHOKJIa30M, Xapakre-
PH3yercsi pesko KceHoMopdHbIMH ouepranusmu. OH Beerga MyTHOBATHI, Gy-
posaro-cepeiil. Pacnosaraercs opToksas B mpomexyTkax 3epeH nJaarHokJia-
3a M nupokcena. OGLIUHO KOJHYECTBO €ro B [OPOJE HEBENHKO (5—8%), no
BCTPeyaloTes HeGOJIblliNe yIaCTKH, B KOTODPLIX OPTOK/1a3 MpeoGJanaer, a mu-
POKCCH W NJIArHOKIa3 B BH/E OTAEJbHBIX HAKOMOP(HEIX KPHCTANIOB OKA3bI-
BAIOTCA Kak Gbl BKJIIOUCHHBIMH B 3Ty OTHOCHTEJIbLHO OAHOPOAHYIO Maccy.

Henocrossno, HO HHOr/a B 3HAUMTENBHBIX KOJHUYECTBAX, NPHCYTCTBYIOT
‘B MOHIOHHTAaX PoroBasi o6MaHKa M GHOTHT. Kak nmogMeueHo, onM nosiBisior-
¢4 B OCHOBHOM B 30He KOHTaKTa MOHIOHHTOB C KapOGOHATHBIMH MOPOJAMH.
Bromne Boamomxuo, uto mosBaenue srux MHHEPAJIOB CBSI3aHO C NpOLEccaMu
KOHTAMHHAIHK. B 3T0il CBASH NOHSITHLI H HECKOJBKO HHBIE, UYeM B ra66po u
rab0po-AHOpUTAX, ONTHYECKHE CBOHCTBA POTOBOH OGMAaHK: cNg=17—19%
—2V=76—T79, naeoxpousm: Ng — cuHeBaTo-3eenblil, Np — ceposato-xe-
Thlii. Buotut no ontiueckum cpoiicTBaM 0GBIUHBLIL.
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KBapu nosisisiercst B MOHIOHHTAX, Kak NPaBuJI0, B HeGOMBIIKHX KOJHYe-
CTBAX B MHKDONErMaTHTOBOM IPOPACTAHHH C OPTOK/IA30M HJIH B (opMe He-
NPaBH/BHEIX 3€PeH MeKIAy KPHUCTANIaMM IJardiokaasa.

PaBHoBecHble accounauny MHHEPANOB B MQHIOHHTAX BCJIEICTBHE H3Me-
HEHHS KOHIEHTPAUMH KadHs M HaTPHs XapaKTepPH3YIOTCA VCTOHYHBOCTBHIO
THPOKCEHA C OPTOKAa30M (pHC. 5), B TO JKe BpeMs COXpaHserTcs paBHOBecHe
poroBasi o6MaHka - OpToK/aas - 6uoTHT. Takoii napareHesHc MHHEPaJoB
obbiuen st noast I guarpammst J1. C. Kopskunckoro. ‘

CHeHHTO-HOPHTBI PA3BHTE B CceBOPO-3anaIHOM yasTH Anaesckoro mac-
cusa (JI. B. Tykmakos). Ouu SIBASIOTCH TTPOMEIKYTOUHBIMHU MeXK1Yy CHeHHTa-

MH H 1HOPHTAMH M CBSI3LIBAIOT MepBbe ¢
THIUYHO H3BECTKOBO-ILE/IOYHBIMH * TIOPOJia-
UEZON;‘NQRS'HEOU MH. OIHAKO THNHYHBIX CHEHHTOB B PYIAHBIX
RSB nonsax Typras ne oGHapyxeHo.
Munepaabupiii cocras CHEHHTO-HOPI-
TOB B OT/AHYNE OT MOPOJN HOPMAJbLHOM LIe-
JIOUHOCTH XapaKTEePU3VETCs!  MOBLIIEeHHBIM
ColepKaHueM Ka/ileBoro MoJeBoro Irnara,
HaCThI0 MHKDOMNEPTHTOBOTO, M CPABHHTEh-
HO BBICOKOH OCHOBHOCTBIO TJIArHokmaaza B
HNPHCYTCTBHH  KJAMHOINHPOKCEHd,  POroBoit
' 0OMaHKH 1 KBapiia.
(Mg,Fej0  bu Ae,0, [Tono6HO MOHIOHHTAM B CHEHHTO-THOPIH-
Tax INJaruok.ias XapakTepuayercs ABCT-
Puge. §. Llnzlrpa\ma cocTaBp-napa- BEHHO TMPEeBOCXOIALLIHM !'I;'[LIOMO]JCIJI-L’&MOM;
FEHE3HC MOHUDIITOB. YAJTHHEHHO-TIPH3MATHYECKHE KPHCTAJIBI €ro
HEPeIKO OKa3blBAOTCS NMOHKHIMTOBO BKJIO-
UCHHBIMH B KJAMHONHPOKCeHe M oprokiaase. CocraB MJarHoKJgasa — amje-
suH Ne 43—48. Tlepudepuueckie yacTi 30HATBLHBIX KPHCTANJIOB Gojee KHC-
apie (Ne 15—20). Taxoro e cocrasa MaarHokaas obpasyer MHKpOnepTH-
TCBbIE CPOCTKH, 3aK/iovaiolmue B cefe psg Gojee MeJKHX HAMOMOPGhHBIX
KPHCTA/NIOB IJIATHOK/1a3a, COOTBETCTBYIOIUNX aHaeanny Ne 40—45.

Oprokias ciaraer mMesocrasuc, MpHYEM C KBAPLUEM, KOJHUECTBO KOTOPO-
ro xoaebaercs ot 2 10 5%, Haxonures B MHKPONerMaTHTOBOM M NOHKHAOer-
MATHTOBOM CPACTaHHH.

Porosas o6manka CBeTs0-2esieHas, oObikHOBeHHas (cNg=19%
=78% Ng—Np=0,023), pasBHBaeTCs MOCTEPHOPHO MO NHPOKCEHY.

MonokauuHBIT nHpOKCeH NPEACTaBIeH KOPOTKONPUIMATHUECKHMH KPH-
CTa/LIAMH, pACTPEeNe/eHHBIMH B MOPOJe B BH/Ie OTAEJbHBIX CKOMIEHHIt. Co-
CTaB nupokceHa (cNg=—42" Ng—Np=0,027) 6ausok x anoncuHay. C HuM
ACCOLHHPYIOT aNaTHT, MAarHeTHT M TOHKO.IHCTOBaTHl GYpbiii GHOTHT. Cue-
HHTO-AHOPHTBEL 00pAa3yIOTCH HA KOHTAKTE AHOPHTOB M MOHLOHHTOB. Mx, no-
BUHIHMOMY, C/ellyeT PacCMaTPUBATh KaK NOPOALI PeaKLHOHHOrO pana.

Ca0

— OV

6) HETPpYy3uBB CYyOGBYyAKaHHYECKOH banuu

lopuble nopoasl, 61u3kne no CTPYKTYPHBIM OCOGEHHOCTAM K OBBIUHEIM
3(pysuBam, MHPOKO Pa3BHTH B Kypxyukyasckom, larspkyasckom u Co-
KOJIOBCKO-Cap6aiickoM pyaHBIX MOJsX,

YenoBusi 3aneranns cyGBYJIKAHHYECKHX HHTDY3HBOB OCTAIOTCA BO MHO-
TOM HeACHBIMH. OHH BCKPEITHI, KAK NPaBHJIO, TOJLKO B OJ6 pPasBHTHA opye-
HEHHS, T. €. B TOH YAaCTH PYAHBIX NOJEH, Ille MeTacoMaTHUeCKHe NPOLECCH
MPOSIBU/IHCh HaubO/Mee HHTEHCHBHO W e BCJIEICTBHE 3TOr0 KOHTAKTHI HX
C BMEILIAIOIMH MOPOaMH NPOC/IEANTh HeBO3MOXKHO. Kpome Toro, cy6By/iKa-
HUTCCKHE TIOPOJbl OUeHb CXOIHBI 110 COCTABY H CTPOEHHIO C OOBIYHBIMH appy-
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SHBAMH, UTO CO3/JlaeT JONOJHHTEeNbHbIE TPYIHOCTH B paciindpoBKe HX TeHe3H-
ca. Pan uccaenosareneii (B. A. 3asapuukui, 0. H. fIxosaes, A. K. SIkosie-
Ba) CyOByJKaHHUeCKHe NHOPHTOBhHIE NOPGHPHTEH, HampuMep, paiioHa Kyp-
KYHKYJIs, OTHOCAT K 3(dysuBaM. Mexay TeM HMEHHO B 9TOM PYAHOM IOJe
MO psAAly PasBelOUHBIX CKBAXKHH YCTAHABJAUBAIOTCH B JHOPHTOBBLIX MOPhupH-
Tax KCeHOJHTHI BMELIAIOMIHX MOPOL H OTUET/IHBO CEKYI(ee HX MOJONKeHHe OT-
HOCHTRJILHO NMOACTH/IAIOWMNX H3BeCTHAKOB. CoOBepLIEHHO TaKHe Ke MOPOJLE
B paiione Illarbipky;bcKOro MecTOpPOKIEHHS NPHYPOUEHBI K IIHPOTHOMY
c6pocy, orpaHHuMBas NPOAOJIKeHHe PYAHOI 20HH Ha ior. B stom uuTpy3use
BCTPeUeHbl KCEHO/NHTRI POroBOOGMAHKOBBIX THOPHTOB H 3D y3HBOB. b

INo xapaxrepy sajeranusi cyGBY/IKaHHUECKHE HHTPYSHBBI B OJHHX CJY-
4afX OTHOCATCS K THNY TJIACTOBBIX HHTPY3HBHBIX 3alexel, B IpPyrux — pac-
N0JIaraloTcs B BHJE KPYIHBIX NaHKoOGpa3HBIX CEKYIIHX TeJl. ; it

IlpumevaTenbnsl 1751 JaHHBIX TIOPOJ NPHYPOUSHHOCTh HX K BEPXHHM ro-
PH30HTAM BaJ/IepbAHOBCKOH CBHTHI H IPOCTPAHCTBEHHAS CBA3L C HIAPOCHJIH-
KATHBIMH MECTOPOXK/IEHUAMH NPHIOBEPXHOCTHOMN (paunu. Maruetutosoe opy-
JileHeHHe PA3BHBAJIOCH B HUX Jub0 B BHAe 000COBJNEHHBIX PYIAHBIX Tes, Ju60
B (hopMe BKPAMNIEeHHOCTH H MHOTOUHCJEHHBIX T1POKHJIKOB.

OTOT THN HHTPY3Hil caMOCTOsITe/NbHBIH, c(hOPMHPOBABLIHICS B MO3/He-
OporeHHoe BpeMs cyleTcKol ¢aswl TexkToreHeda, OH, BEPOATHO, He HMeeET
O/IH3KOH CBSA3H ¢ runabGHCCaNbHBIMU TeJaMH, NOTOMY He CJeIyeT ero cme-
ITHBATH C MHOPQYHC/IEHHBIMH H OUeHb CXOAHBIMH MO COCTaBY H CTPYKType
MEXINJIACTOBEIMH M CEKYIIHMH ano(u3aMu, CONPOBOXKAAIUIHMH HHTPY3HBLI
runabHccaabHOrO THIIA.

Ioapo6uee onucanue cy6By/IKAHHUECKHX 06pPa30BaHuil NPHBEJEHO B pa-
bote [43], mosTOMy 371€CH MBI OCTAHOBHMCSI TOJILKO HA HX XapaKTepHbIX 0COo-
GeHHOCTAX.

Ilupoxkcenosrie f1HOPHTOBEE NOPPUPHTH B CBeXKEM BHJE
NOYTH He BCTPEYaloTCs, OHH MOYTH Bceraa auabbuTH3upoBaubl. Illenounoir
METacoMaTo3 NPOABJSETCS B HHX KpaiHe HEPaBHOMEPHO, OT/LEJbHBIMH MAT-
HAMH, THE31aMH, NMPOKHJIKAMH, 4TO CBI3AHO C HEOAMHAKOBOH TpelINHOBA-
TOCTBIO 3THX MOPO/I.

[TupoxcenoBble JHOPHTOBLIE TOPMUPHTHE MOMHMO AMbOGUTH3ALMH TIOCTO-
SHHO OKa3bIBAIOTCS  XJOPHTH3HPOBAHHBIMH M 3NHIOTH3HPOBAHHBIMH. [Tpu
MHKDPOCKOTIHYECKOM HM3YUYeHHH cpasy e ofpamiaer Ha ceGs BHHMAHHE CBOe-
06pa3nast KDHITOBas CTPYKTypa TMOPOJbI, COBCEM He XapakTepuas Ais 3(-
(hysuBoB pyaHoro mosica. ITopdupoBele BBIIe/eHHs MIAarHOKIa3a, COMPHKaE-
casicb Apyr c Apyrom, o6pasyloT CBOero poja KapKac; He3HAUHTEIbHbIE
NPOMEKYTKH MeXKy BBIA/JeHHTMH IJarHokiaasa OOBIYHO 3allOJIHEHBI MeJ-
KO3ePHHCTOH H Bcerjla HOJHOKPHCTAJIHYECKOH Maccoill, B OCHOBHOM MOJie-
EQIINATOBOTO COCTaBa, ¢ He3HAuuTeNIbHOH npuMecbio amdubona, pexe
NHPOKCEHA H BTOPHYHBIX — CEPHINTA, XJOPHTA, SMHI0TA, KaJjbiura. Komau-
YecTBO MOPGHPOBLIX BbifeneHnit Bapsupyer or 80 no 40—30%, Tax wuro
KPHITOBasg CTPYKTYypa NepexoiuT B oObluHyio NOpOHPOBUAHYIO. B nocaen-
HEM cjaydae Nopoja HamoOMHHZET 110 CTPYKTYpe XOpOUIo PacKpPHCTANIH30-
BaHHble 3(¢ysuBnbie noppupuTel. Kak Gbl MPOMEXKYTOUHOMH, CBA3LIBAIOLICH
3TH JBe DPa3HOBHIHOCTH, ABJACTCH CTPYKTYPa, XapaKTEepPH3YIOULAsICsH HAJH-
UleM TJOMEePONnop(HPOBLIX CPOCTKOB MNJIAarHOK/1a3a, DBelcTpoe H J0OBOJBHO
peskoe H3MeHeHHe CTPYKTYPHOTO pPHCYHKA NODPOALI B Mpefesax oLHOTO
MaCCHBA — Pe3YyJIbTAT CJAOKHBIX H, BHIHMO, He BCerja OJMHAKOBBIX VCJO-
BHIl' KDHCTAJIN3alHK pacaaBa.

[lnarnoknas mnpejgcraBien TOJCTOTAGIHTYATHIMH, peKe YITHHEHHO-
NPH3MATHYECKHMH KPHCTAJJIAMH € OTYeTJIHBO BbiPayKEHHOH 30HAIbHOCTHIO
1 1BOMHUKOBHIM cTpoenneM. CocTaB 30HaJNbHBIX (HEHOKDHCTANIOB TAKOB: /-
po — nmabpanop Ne 64—68, nepudepuiinas oropouxa — Ne 46—51. j
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TTupokcen pasBHT B MeHbWIHX KOJudecTBax. [Ipeactasien oH npuama-
THYECKHMH, KOPOTKOCTO/IGUaTHMH KPUCTaNAaMH, Gojlee H3IMEHeHHbIMH, uYeM
Apyrue noponoo6pasyloue MHHepaJsibl,

B numdax, cyas no oraenbHbiM MeHee H3MEHEHHBIM YYacTKaM, HHPOK-
cen GecuseTHblil, yrosi noracanus ero cNg kosebaercs B npegsenax 48—53°;
+2V=56—59"; Ng=1,714; Np=1,690; no ontHueckum csoiicrBam OH G.H-
30K K AaBTHTY.

OG6biuio BMecTo nupokceHa OGHAPYKHBAIOTCA nceBAOMOPHO3BI ypanu-
Td C XapaKTePHBIMH /4 MHPOKCEHA KOPOTKONMPH3MATHYECKHMH H BOCHMH-
YrOJIbHBIMH QUEPTaHHAMH, @ TaKXKe XJODPHT, KaJbLHT, SMHI0T H KBapIL.

B pyanoit 3o1e B nopoae oTMeuaeTcs MarHeTHT, pa3BHBAIOLIHICS IO OC-
HOBHOH Macce H (PEHOKPHCTA/IaM B BH/J€ MHOTOUHCJEHHBIX MPOKHIKOB,
BKPamnJeHHOCTH M THe3j.

Becbma coeo6pasna ocHOBHast Macca mOpoabl, B KOTOPO# mpeo6aanaer
T/1aTHOK/1a3 H, TOJBKO KaK IpHMech, Ha6a10/1al0TCs KBapil, THPOKCEH H HEpel-
KO poroBas o6maHka. CpeJin BTODHUHLIX MHHEPAJOB OTMEYAIOTCA MOCTOSIH-
HO CEPHIHT, XJOPHT, HroJIbYaTHIH aKTHHONHT, cheH, KaJabLUT, MarHeTHT, NH-
put. CTPYKTYpa OCHOBHOH MacChl HeOAMHaKOBasi, OHa OGYC/IOBIEHA Pa3HU-
HBIMH YCJIOBHSIMH KPHCTA/JIH3aLHH M NOC/HeAYIOIHMH MeTaMOppHUYECKHMH
npoueccamu. Tak, pasHOBHAHOCTH AMOPHTOBOrO NOP(PHUPHTA C KPHNTOBOI
CTPYKTYPOH, KaK MpaBu/io, HMeeT OCHOBHYIO NOJIeBONINAaTOBYI0 Maccy, Gosee
Kpynyto—muo 0,2—0,3 mm; 1am XKe, rie BKpaNJEHHUKH 3aHHMalOT He Gojee
30—40% o6bema nopoabl, OCHOBHAaA Macca CTAHOBHTCH MeJKO3epHHCTOIl
C BEJTHUHHOH OT/e/bHBIX MHHEPAJOB OT COTHIX A0Jeil MuaauMerpa a0 0,1 ma.

IlnarHoksnas BKpanJieHHHKOB H OCOGEHHO OCHOBHOI MAacChl NMOUYTH Besje.
B K2 0l-T0 Mepe aibOHTH3HPOBAH, HO He BCErja MePexoauT B aJbOHT, 4acTo
Takoe npeo6pa3oBaHKe JOCTHraer TOAbLKO coctaBa Abgy go—Ansy_qe. [1a1a-
rHOK/J1a3 OCHOBHOH MacChl HPH HATPOBOM METacoMaTo3e MOJHOCTBIO nepexo-
AHT B @JbOUT; MHKPOJIHTHL H JIEHCTH NPH ITOM OTJAHYAIOTCH HEPOBHBIMH KOH-
TypaMH H CTaHOBATCA GypoBaThIMH, JABOHHHKOBaHHE B HHX €Ba 3aMETHO.
B npyrux Gosee peakux cayduasx BOSHHKAOWMHA aabGHT mpuOGpPeTaeT H30-
MeTpHUHBIE OUePTaHHA H BMeCTe C KBapleM co3jaer nojo6GHe POTOBHKOBOM
CTPYKTYPbl. 3aMETHM,YTO TOMHMO MEPBHYHOTO KBaplla B JHOPHTOBEIX NOP({H-
pHTax BCTpeuaercss KBapll BTOPHYHBIH, y9acTKAMH €ro HacTOJbKO MHOTO,
UTO OH IMPAKTHUECKH BHITECHSIET MOJHOCTBIO TEMHOLBETHbIE MHHEpaJIbl
H B 3HaYHTEJLHOH Mepe miarHok/jasel. [Tpouecc okBapleBaHusi MO31HHH, OH
OTBeuaeT CPeJlHeTeMNePaTyPHBIM 3TanaM THAPOTEPMAJLHON JedATeNbHOCTH.
XHMHUECKHH COCTaB MHPOKCEHOBHIX JHOPHTOBBIX 1OPGUPHTOB MNpPHBEAEH
B Taba. 9.

PoroBoo6MaHKOBO-NTHPOKCEHOBHE JHOPHTOBEH e mo p-
GupuTe. TecHas NPoCTpaHCTBeHHasi CBA3b 3THX NOPOA C MHPOKCEHOBbI-
M HOPHTOBbIMH NOPGHPHTAMH M uacTas NepeMe)kaeMoCTh B paspeae
HE MO3BOJIAIOT NPH HMEUHXCA B HallleM PACNOPSKEHHH NaHHBIX HAMETHTH
opeouibl uX passutHA. [la exBa au 310 Gy/eT BO3MOKHLIM C/€J1aTh H B Gyny-
uem. PaccmaTtpuBaeMbie MOPO/bl NPEACTAB/AIOT PA3HOBHIHOCTE OMHON Mar-
MBI, OHH He HMEIOT NPOCTPaHCTBEHHOI 06ocobaennoctH. [TosiBaenne 3ech po-
roBOi 00OMaHKH, CBA3aHHOE C NOBHIIEHHEM KOHUEHTPAUHH JIeTYYHX, — HCTO
JIOKa/bHBIH TIpoIecc.

Munepanbibiii COCTaB ONHCHIBAEMEIX TMOPOL M CTPYKTYPHO-TEKCTYPHHIE
OCOGEHHOCTH HX TOXKIECTBEHHBl NMHPOKCEHOBBIM AHOPHTOBEIM mOp(HPHTAM,
H IMOITOMY HeT HaJ0OHOCTH NOBTOPSITH HX XapakTepucTHky. Hekmaiouenuem
ABJIACTCA NPHCYTCTBHE 3/lech porosoil o6manku (Ng=1,671—1,667; Np=
—1,646—1,644; —2V=T78—88"), KoTOpas OTAMYAETCA CHJLHON Pa3NOKEH-
HOCTBIO M HEPeIKO Y3HAeTCs JIHUL N0 XapakTepHLIM POMOOBHMAHBLIM paspe-
saM. ITpoayKThi ee.3aMelUeHHs — 3eJeHblil X/JIOPHT THOA KJMHOXJ0PA M aK-
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TaGauya 9
XuMHuecKHuii cocTaB NMHPOKCEHOBBIX JAHOPHTOBLIX nopthuputos, 9

ana-‘:u- SiOQ Tio;: A1203 FEgOg FeO .M]'IO Mgo CaO Na'_lo KQO I.0.11. Hgo Cymma

3a

31 | 48,85| 0,65 | 1844 1,03 | 6,56 | 0,21 | 3,89 13,86 1,4 | 025 387|022 99,23
34 (50,95 085|169 | 4,79 | 4,54 | 0,17 | 29 | 86835 09 | 3,67| 0,34 98,19
201 | 51,52| 0,8 | 16,64| 597 | 534 | 021 | 3,45| 767 |42 1,54 1,66 — | 98,90
203 | 48,28 0,7 | 17,17 3,67 | 4,52 | 0,14 | 426| 7,57|7,21 | 0,95 581 — |100,28
204 | 53,14 0,86 | 16,41 | 1,61 | 359 | 0,06 | 52 [12,39 (5,13 0,61 0,88)| 0,12 100,0

[Ipumeuanwne, 31, 34— mupokceHoBLI AHOPHTOBLI mopdupur, Kypmynkyis
(A. M. dumgnn); 201, 203, 204 — nupokcenoBii JTHOPHTOBEIA nopduput, Cokoioscko-Cap-
Gaiickoe pyauoe noxe (M. A. Koueprun).

Yucnoswue XapaKTepHCTHKH

maﬁaa a ¢ b s a’ 7§ m'’ ol n
31 3,8 11,8 22,4 62,0 — 36,0 33,0 31,0 92,0
34 9,8 74 19,0 63,8 £ 50,0 28,0 22,0 85,0

201 12,0 6,0 21,0 61,0 - 51,0 29,0 20,0 80,0
203 18,0 3,0 22,0 57,0 - 36,0 34,0 30,0 91,0
204 12,0 5,0 23,0 60,0 == 20,0 37,0 43,0 93,0

Ta6aruma 10
Xumuyeckuii cocras POroBOCGMaHKOBO-THPOKCEHOBBIX AHOPHTOBBIX nopdupurton, Y

Ne ana-
IH3a

8i0, | TiO, |Al,O4 | Fe 0, FeQ | MnO ILILIL Cymma

MgO| CaO |Na,0| K.O H,O

13| 56,7 | 062 | 1832| 329 | 296 | 0,04 5,02 6,67| 3,57| 1,19| 1,81 | 0,51 | 100,7
26 | 57,19 063 [ 1586 2,34 | 382 | 02 | 3,11| 7,79 59 | 1,49 — | 2,65/100,98
202 1 54,48| 0,83 | 16,86 | 364 | 4,19 | 0,16 1,87| 4,46| 9,35| 0,89( 1,89 — | 98,62

Ilpumevanne, 13 — poroBooGMaHKOBO-NHPOKCEHOBHI AMOPHTOBLIH mopduput, Co-
xonoBcko-Capbaiickoe pyanoe nose (C. M. IIpoxopoga); 26 — poroBoo6MaHKORO-MHPOKCE-
HOBBIH  IHOPHTOBHIT TOPhHPHT, Cokoaoseko-CapGaiickoe pyasoe noae (. O. Outoes);
202*—pOI‘OBOOﬁMaHK(!‘BD-I‘[H’]}OKCEHOBblI"i AnopuToBHIT nopduput, Cokososcko-CapGaiicxoe
pyauoe none (H. A. Koueprun).

Uncnosme XapakTepHCTHKH

a“:fma ‘ a C b s a' ’ o ' m’ ' ¢’ ’ n
13 9,8 7.6 153 67,3 - 38,0 57,0 50 | 814
26 15,0 3,0 170 63,0 — 33,0 32,0 350 | 85,6

202 22.0 0,3 16,0 61,7 - 46,0 21,0 33,0 | 94,0

THHOUT. MHoraa ona NCEeBNOMOP(HHO 3aMeIaeTCs] KPUATOKPHCTANIHIECKHM
KaabuuToM. XHMHYECKHI COCTaB POroBOOOMAaHKOBO-IIM POKCEHOBBIX THOPHTO-
BbIX IOP(GUPHTOB nokasan B Ta6.u. 10.

Keapuesrse inoputoBeemopdupute. [ono6Ho porosoos-
MaHKOBO-TTHPOKCEHOBBIM LHOPHTOBBLIM.NIOPPHPUTAM OHH TECHO CBSI3AHBI C TH-
POKCEHOBLIMH DA3HOCTAMM H HE BBLACJAAIOTCS OTAEJbHLIMH FOPH3OHTAMH, HO
yXKe celyac HameuaeTcs WX ONpeje/enHas MPHYPOYEHHOCTb K BePXHHM ua-
CTAM HHTPY3HBHBIX Tel Ha KypxyHkyasckom u Llareipkysisckom mectoposk-
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JACHHAX W K KPaeBBIM YacTaAM rumnaluccabHBIX MaccHBOB — B COKOJIOBCKO-
CapG6aiickom ¥ AfaeBckoM PYAHBIX TOJSIX.

Buewne 310 cBet/io-cepele NMOPOAB MACCHBHOTO CJIOMKEHMHS. [Topdupo-
BHIHAs CTPYKTYpPa HX OTUETJHBO OOHAPYKHBAGTCH MPOCTHIM ryiasom. Mecrta-
MH B NIOPOAE BKpaN/JeHHHKOB HACTOJNBLKO MHOTO, YTO 10 TEPBOMY BIeuaTJe-
HHIO TAKHe PA3HOCTH MOKHO NPHHATH 3a rumabuccalbible IHOPHTH, OAHAKO
yze Gerviblii mpocMOTp NLIHGOB MO MUKPOCKOIOM TOKA3biBaeT Ha cyulect-
BEHHOE HX OT/JHUHE.

KBapuesble 1HOpPHTOBEIe MOPGUPHTE HHTEHCHBHO, HO Kpaiiie HepaBHO-
MepHO a/bOHTHIHPOBAHBI, Pa36HTE MHOMOYHCJACHHBIMH TPEIIHHAMH, 110 KOTO-
pLIM 0COGEHHO OXOTHO Pa3BHBAIOTCHA TPaHAT, MHPOKCEH H elle GOJblIe XJ0-
PHT, KAaJAbUKT H 3NHA0T. Kakasi-To yacTs 3THX MOpoj nojsepriack B 30HAX
HauGoIee HHTEHCHBHOIO METACOMAaTO3a 3aMeIleHHI0 MarHeTHTOM, Cy/b(Hia-
MH, ckapHHpoBanuio. Hepeako moxkno maGiiogath Ccpead MacCHBHBIX Pyl
H CKAPHOB OT/Ie/ILHBIE PeJHKThl H3MEHeHHBIX JHOPHTOBLIX NOP(HPHTOB.

MunepasbHblil cocTaB MOPOAB HECJOKHLIL: Tpeofaafaer B Heil MarHo-
Kjla3, 3aMeTHO MeHblle Pa3BHT KBapll, HHOTAA MHPOKCEH, M B OTAEJbHEIX
caydasx BcTpeuaercs amgubos. Kak BTOpHuHblE, MOCTOSHHO NPHCYTCTBYIOT
CEPHLHT, MPEHHT, XJIOPUT, FPaHAT, MUPOKCEH, CKANOJMT, anaTHT, cdeH, mar-
HeTHT, IHPUT, KAJBIIHT.

CrpykTypa n3MeHsieTCst OT KPHNTOBOI 10 oanrohuposoil. Bkpanaenun-
KH NpeiacTaB/edbl IPH3MAaTHUECKHM 1arnokiaasom Ne 52—60, uxoria mapox-
cenom (Ng=1,718—1,706; Np=1,693—1,676; +2V=56—60°; cNg=37—42")
u KBapiem. Poropas o6manka BeTpeuaeTcsi B €AMHHUHBIX cayuasix. B Hena-
MEHEHHOH YaCTH 3€peH OHa 3eJeHOBaTo-Oypad, MJAEOXPOHPYET OT 3edeHO0- .
Bato-6yporo mo Ng no sesenosaro-meartoro mo Np; cNg=17—21°.

OcHoBsHas Macca nOpoOALI COCTOMT H3 KOPOTKHUX JeHCTOUeK CABONHHKO-
BalHOro MJIarHOK/iasa, MPH3MOUYEK H HENPABUJIBHEIX 3epeH NMHPOKCeHa, pas-
MEpBl KOTOPHIX HCYHC/AIOTCS COTBIMH J0JSMH MHJIJIHMeTpa. B 3HAuHTENb-
HOM KOJ/IHYECTBE NIPHCYTCTBYIOT Gosiee Wt Menee Kpymibie (0,1—0,3 mm)
KceHoMoOp(Hbe 3epHa KBapua. CTPyKTypa OCHOBHOI MacChl B IeJOM MaJjo
OTJIHYAETCS OT CTPYKTYP APYrHX PAa3HOBHAHOCTEH IHOPHTOBBIX NOP(HHPHTOB.
Tem ne MeHee mMOCTOSIHHOE NMPHCYTCTBHE 3[6Ch GOJBIIOTO KOJIHUECTBA KBap-
114 BHOCHT HEKOTOpHIe YePTEl HOBH3HBIL Tax, yyacTku, rae kBapu npeo6aana-
eT B OCHOBHOI Macce, NPHOGPETAIOT YePTLI POTOBHKOB; MAACHOKIA3 B TAKHX
MECTax H/IH BCTPEYAercs eJMHHYHBIMH 3€DHAMH, HJIH OTCYTCTBYeT COBCEM,
d BKPamnJIieHHHKH €ro oKasnlBaloTcd paszbeuHeHHLIMH H HPHOGPETEIIOT OBaJib-
HYIO HaH Gonee cl0KHYIO ¢popmy. Takum yuacrkam cBoficTBeHHa CcOGHpa-
Te/ibHas NMePeKPHCTANJIH3allus, B Pe3ysbTarte KOTONOH BO3HHKAIOT GoJes
KPyTHBEIE 3ePHA KBapLa C BK/AKUYEHHEM B HHX MEJKHX JeHCT IJIarHoK/aIasa,
T. €. MOABJISAIOTCS! OObIYHEIE MHKDONOHKH/INTOBbIE CTPYKTYPE. XHMHUECKHIl
COCTAB KBaPLEBLEIX AHOPHTOBLEIX MOP(HPHTOB mpuBefen B Taba. 11.

IIpu nerporpauueckoM ONHCAHHH JHOPHTOBEIX NOP(HPUTOB, paBHO
KaK M JPYTHX HHTPYSHBHHIX NOPOJ, MBI CO3HATENLHO He BJaBaJWCh B IOL-
POGHOCTH H3JI0MKEHHs TPOLECCOB CKAPHHPOBAHHS, CKATIOMHTH3AIHE H OPYLe-
HCHHS, CBA3AHMBIX C METACOMATHYECKHM H3MEHEHHEM B 30He PYIHOH MHHepa-
JH3aUMH. DTH ABJIEHHS ONMHCAHBI HHMKE NMPH XaPAKTEPHCTHKE MeTacoMaTHUe-
CKHX MOPO/IL.

Fpanntnopdups. He coBcem o6blunbie MOpoanl CyGByaKaHHYe-
CKOH (aruu, OTBeYaloNUMe 110 COCTABY IPAHHT-TOPMHPAM, BCTPEUEHB B paii-
one Kauapckoro pyanoro noas. Ha moBepxuocts masneosofickoro ¢gynmaMen-
Ta OHH BBIXOJIAT lOro-sanajinee Kauapckoro MecTOpoKjieHHS, NpOpHIBas
0CaZ0YHO-BYJIKaHOreHHble MOPOJLI BaNephsHOBCKOI CBHTHL, 4 Jajee K cepe-
PO-BOCTOKY JOBOJMBHO pe3ko morpyxawptcda. B npegenax Kauapckoro mec-
TOPOXKJEHHA TPAHHT-TIOPQHPH NPOCAEIKEHH B BHJE IPAALI Ha NPOTHAKEeHHH
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2 KM C 10ro-3anaja Ha CeBepo-BOCTOK. DBiMiKe Bcero K IIOBEPXHOCTH OHH
BLIXOAAT B IOrO-BOCTOUHOM Kpblie OpaxHCHHKIHHAIbHOH CK/AANKI, MexXIy
JOJKHBIM M CEeBepHbIM pY/JAHBIMH YYacTKaMH.

I'panut-nophupel Gonbllieil 4acTbi0 H3MEHEHBI, HO WHOTAa OHH JOBO/Ib-
HO CBEXKHE M COXPaHSIOT MPHCYILHe UM YePThl CTPOeHHs. YuacTKaMH, 0coBeH-
HO B BEPXHHX TOPH30HTAX, FPAHUT-MOPGOHPEl MOYTH MOJHOCTLIO aabOHTH3H-

Tabaumga 11

XHMHYECKHIl COCTAB KBAPUEBHIX JAHOPHTOBBIX nopduputos, %

aua}fﬂsa (S C'):' g. Oox % Cé % % % Q E Q, Cymua
n = Lo 3 = 2|l |= |8
18 56,1 10,76/ 15,67 |1,93]| 3,19/ 0,21 |6,04|6,08]5,52(1,93| — | 2,44]| 99,77
19 55,86 0,7 | 19,41 |2,42]1,45]0,1 6,0 1,8 759|048 — | 2,2 |98,01
23 56,34 10,7 | 18,12 [1,92(6,0 (0,3 3,86/ 6,23| 3,67 1,41 — (0,9 ]99,45
24 63,15 10,73| 14,9 |2,33]/0,76/0,2 2,7 16,496,562/ 0,9 | — | 1,26/ 99,94
32 57,15 1 0,55| 17,84 | 1,26] 2,89| 0,07 |2,52|8,96] 4,5 |0,75|2,91| 0,17) 99,57
33 59,8 |0,47/17,13 | 2,19 2,32/ 0,02 |1,42| 2,84 8,05/ 0,22| 4,39| — | 98,85
10191 68,71 | 0,45} 15,04 | 1,34|1,77/ 0,04 |1,57] 3,00/ 3,57| 3,12/ 0,88| 0,19( 99,60
1770/209 69,18 | 0,48 15,18 | 0,86| 1,650,057 | 0,83| 5,37| 3,94| 0,53] 1,17/ 0,13 99,38
1770/300 69,15 | 0,46| 14,79 | 0,44] 1,94| 0,085 | 1,24| 5,50| 4,16| 0,65| 0,83| 0,17| 99,42

Mpumeuvanne. 18, 19 — xsapuesnii auopuroswit nopdupur, Coxomnoncko-Capbaii-
ckoe pyaHoe noae (C. M. Ilpoxoposa); 23—KBapl-NHPOKCEHOBLI JIHOPHTOBLIT MOPQHPHT,
Cokonoscko-Capbaiickoe pynxoe noae (C, M. Ilpoxoposa); 24 — KBapuesblit JHOPHTOBHII
nopdupur, Cokonoscko-Cap6aiickoe pyanoe nose (C. M. Ilpoxoposa); 32— KBapuesslil
auoputoBsiit mopduput, Kypayukyas (A. M. JIpivknn); 33 — KBapuesslil AHOPHTOBLIH MOp-
¢upur, Kypxyukyio (E. A. Masnua); 10191 — 1770/209, 1770/300 — kBapuessiit AHOpHTO-
Buiil nopupur, Cokonoscko-Capbaiickoe pyanoe node (IT. H. KoG3apb). .

UncaoBw e XapakTepHCTHKH

N ananuaa a ¢ b s a’ Vi m’ ¢ n

18 45| 29 195 | 631 | — 27,0 | 36,0 | 37,0 | 87,8

19 78| 8 175 | 628 | 21,0 19,0 | 60,0 — 96,5

23 5,3/ | ‘7,5 18,1 | 69,1 | — 51,0 | 45,0 4,0 | 80,0

24 1621 20 12,7 | 70,1 — 21,0 | 350 | 440 | 91,3

32 115 | 67 13,3 | 6856 | — 31,0 | 3301 36,0 | 90,0

33 186 | 2,6 79| 709 | — 55,0 | 320 | 13,0 | 985
10191 123 | 37 9| 781 | 69 483 | 448 | — 63,5
1770/209 9.5 |~ 5b 49| 80,1 | — 49,4 | 28,1 | 225 | 927
1770/ 300 10,1 | 49 62| 788 — 36,9 | 33,7 | 294 | 91,2

POBaHB! H KaJMIUNATH3HPOBAHEL, NPH 3TOM, MO-BHIHMOMY, OIHOBPEMEHHO
nporcxoanaa ux jgecuaudukauus. Takwe OpTOKJIa3-anbOGHTOBEIE ITOPO/bLI
¢ ABHBIMH NPH3HAKAMH Nepekpucrainnzauun B. A, 3aBapuuxuil noyemy-to
oTHOCHT K 3(pdysuBupiM oprodupam. KeratH 3aMeTdM, 4TO TepBOHAYAbHO
B. A. 3aBapuukuil B Toslle rpaHuT-nopdUpos, Ha3BAHHBIX UM (DeJIb3UT-TIOP-
:upaMH, BBIIEJAJ KPHCTAJIO- H JHTOKJIacTHyeckHe Typel. Oanako mosanee
OH OTHEC HX K CyOBYJIKaHHUeCKHM 00pasoBaHuaM. I'panuT-nopgupel aBasioT-
cs popyansivd. B psige cayyaeB ycraHoBAeHO (eccrnopHoe 3aMelleHHe HX
MUPOKCEHOM H CKATIOJHTOM.

ITo BHelHeMy BHAY rpaHuT-MOPGHPLl OYeHb TMOX0KH Ha 3(dysuBHbIE
KBapueBbie MOpMHPEL, H TOJLKO OTCYTCTBHE B MEPBBIX BHAMMbBIX BKPaTI€HHH-
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KOB KBapla No3BOJISET HX Pa3NHYATh B TOJIEBEIX yenosuax. CyuiecTBeHnbie
Pa3JuuRs STHX MOPOA YCTAHAB/MBAIOTCH TONBLKO NO. MHKPOCKOITOM.
Brpannennuku miarnoknaza s TpanuT-nophupax orauyvamres Gosee
W/IH MeHee HIHOMOP(HLIMH OYEPTaHHSIMH H He 00Hapy KHBAKOT, KAK B KBap-
UEBLIX NOP(HPaX, NPU3HAKOB ONIaBIeHHOCTH. [TouTy BO Bcex eHOKpHCTA-
Jax HabJ01al0TCsH MOJHCHHTETHUECKHE JABOHHHKH, CPAaCTaIONMecs MO ab-
6uTOBOMY N anbOHT-Kapiac6ackoMy 3aKkoHam. Inarnoknaz npencrasaen
ans6uroM Ne 0—5. B HeM et c/1€10B 30HATBHOrO CTPOGHHSI H He BCTpeuya-
JIHCh PEJNHKTHl KaJHEeBOTO 110JIeBOro winarta. B rPpaHHT-nOPpPHUPax, no-BUINMO-
MY, anbGHT — 5TO MepBHuHEI, 06pazosasiniics B YCJI0BHSX Kpalineil neno-
CLILLEHHOCTH paci/iaBa HM3BeCTKOBLI KOMIOHeHT. Ecan YyYecTb, YTO 3TH
BKPaNIeHHHKH HHTPATENTYPHUCCKHE, TO BIOJHE OYeBHIHO, uTO aupdepen-

TaGaumga 12
Xumuueckuit cocran rpasur-nopdupos, %

o o .
au:fuaa o) o) 9. %a o % % % %. o] i Q, | Cymma
o |F| = |elaf & =532l |8]|2
5 73,68 10,28/ 13,53 | 0,78/ 0,65 — |0,37[1,33 6,19] 0,35/ 1,74/ 0,25| 99,15
187 71,11 0,40 14,82 | 0,45 1,78/ 0,05 | 0,41 1,46 7,231 0,28/ 1,09 — | 99,08
188 69,2 (0,36/13,94 |4,25/1,41] — | — 1,68] 3,85, 4,5 | 0,82/0,3 | 100,31
189 65,38 0,40/ 13,14 | 1,64/3,08/ 0,09 | — |3,75/4.10 3,37/ 1,14/1,0 | 97,09
190 70,40 | 0,46( 14,36 | 1,23/ 1,11| 0,04 | 0,68 1,791 7,5 | 0,12 2,52/ 0,09( 100,30
191 71,80 10,42/ 14,36 [0,920,97| 0,02 0,48 l,liZ] 7,87/10,10{ 1,82/ 0,3 [ 100,18

IIpumenaunne 5— rpannt, Hanuiosxa (E. A. Masuna); 187, 188, 189, 190, 191 —
rpanuT-nopdup, Kavap (H. M. Beasmos, A. M. Hbivinn).

YUncaoswue XapPAaKTEPHCTHKH

aHa‘:\,@ma a ¢ b s a’ T m’ ! n
5 13,8 1,6 2,4 82,2 26,0 | 470 | 270 | — 96,2
187 16,0 1,7 1,9 80,4 — | 620 340| 40| 980
188 15,0 1,8 52 78,0 — 980 [ — 2,0 | 56,7
189 14,2 1.7 7,3 76,8 — 600 [ — 40,0 | 64,7
190 16,2 1,2 3,9 78,7 — 49,0 | 29,0 [ 22,0 | 99,2
191 21,3 1,0 3,7 74,0 — 57,0 | 27,0 | 16,0 | 99,2

LHALHsA MarMbl NPOXO/HJA B IMyOHHHBIX YCIOBHAX H 3HAUHTEABLHO panblie
10sB/ICHHS B Hell mePBBIX KpHcTaaios. Hepeako (penokpucranip ansGura
06pasyior riaomMeponopdupossie CPOCTKH. 'panullbl MKy BKPAIIEHHIKA M
anL0HTa U OCHOBHOH Maccoft GoJibluell uacTbio POBHBIE H JIOBOJIBHO NPAMO-
JIHHelHble.

Ksapu B rpanur-nopdupax 06pasyerT OJHHOYHbIE MHKpOnop(Hposse
BBIACJICHIS, pasMep KOTOPLIX He npesbimaer 0,2—0,3 ma. OHn MMeIOT B He-
NPABHALHO GHNHPAMHAAMBHEIX KPHCTAJJIOB C POMGOBHIHBIMH CeUeHHSAMH,
Ocnosras macca rpanut-nopdupos Goee PackpucTanIu30BaHa, yeM B Keap-
ueBnlx nopgupax. Hano ckasate, ona sgech u Hanbosee oaHoobpasHa. B ee
coctaee npeobaanaer aanlGuT, 3aMETHO MEHBIIE comepxkutcst kpapua (10—
—20%) u emle Meubule KaJaHeBOro noseporo wnata (7—10%). Ctpykrypa
al10TPHOMOP@HO3epHHCTAs, YIaCTKAMH MHKPONOHKHANTOBAS I MHKpOner-
MaTtuToBas. Bee 310 cBHaeTe/BCTBYET 06 IBTEKTOHIHOM COCTABE pacmiaBa.
XuMHuecku#t cocras FPaHUT-TIOPYHPOB HAMOCTPHPYeTCs Taba. 12.
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Herpoxumuyveckue ocobennocTu nopod
Capbaid-Cokoa08cK020 KOMNAEKCQ

Cap6aii-CokoNIOBCKHII HHTPY3HBHBIH KOMIWIEKC MO METPOXHMHYECKUM
0COOEHHOCTAM CXOJeH C WHTPY3HBHLIMH TIOPOAAMH JAPYIHX ZKeJIe30HOCHBIX
NPOBHHIIMHA, B YaCTHOCTH YpaJsia H ocobeHHO ceBepo-3anajinoii yactn Bocrou-
Horo Casna (Taar-TaGpatckuii paiion). Tem He MeHee, KaK BHIHO H3 OIH-
CaHHs M JaHHBIX XHMHUYECKHX aHaJu30B, Typrafickuii KOMIVIEKC B HEKOTOPOH
Mepe cBoeoOpaseH M XapakTepH3yeTcs PAIOM NeTPOXHUMHYECKHX ocobeH-
gocrei.

Ilpexne Bcero caenyer oTMeTHTh Gosiee 0ZHOOGPasHEIl B memporpadH-
YecKOM OTHOLIEHHH icocTaB MHTpysuBoB Typrasi, yeM, ckameM, ¥Ypajabckoil
wi Aarae-CasHCKO# Kese30HOCHBIX TpoBHHIMH, [TouTH no BeeMmy mosicy
Typrast B HHTPY3IHBHBIX MACCHBAX PA3BHTHL OHH M Te 2Ke IerponpadpHyeckue
Pa3HOBUAHOCTH MOPo: 1a66po, Tab6po-AHOPHTLI, LHOPHTEL H PPaHONLHOPHTEI,
B HeGOJBINHX MacmTabax NpPefcTaBlIeHbl MOHLOHMTHL M CHEHHTO-IHOPHTHI.
3nech HET THNHYHBIX CHEHMTOB H NDAHHTOB, C KOTOPBIMH CBS3bIBANOCH Obl
KesleoopyeHenHe. Bice pasHOBHIHOCTH MOpoJ sABJAAIOTCS I (depeHmHaTa-
MH raG0pOMHOM MarMbl H B psfie CJAyYyaeB CBA3aHbl Mexk 1y cOOOM mocTenen-
HbIMH TiepexofaMH. BmecTe ¢ TeM uHTpy3uBHEIE mopoibl Typras xapakre-
PH3YIOTCST OTUETJIHBO BLIPAXKEHHBIMH IPH3HAKAMH KOHTAMUHALLHH M acCHMH-
JSIHA, HanudHeM, ocOGeHHO B KpaeBbiX (alusax, 3HAYHTEIBHOI0 KOTHIECTBA
KCeHOJIMTOB TNOPOJ KPOBJH.

EcrecTBeHHO, UTO BCe 3TC HALIJO OTpPaxkKeHHe W B XHMu3Me nopox. Ha
COCTaBJEHHOH HAMH BapHal(HOHHON JguarpaMMe (puc. 6) BuaHo, yto rabopo
H DpPaHHTOMJbI CBA3aHBl MeX1y co60H HelnpephIBHbIMHU mepexonamMu. ITpome-
YTOUHBIE PAa3HOCTH NOPOJ, OGYC/JAOBJAHBAIOIIHE HENPEPHIBHOCTE POS BEKTO-
POB OT KHCJBIX K OCHOBHBIM, 3aMETHO OTKJIOHAIOTCA OT JHHHH CpPeIHero
cocraBa no Jsau. 1o cBA3aHO ¢ KGHTAMHHHPOBAHHOCTBIO IIePeXOJHEIX pa3-
HOBH/IHOCTEH NOpOJ W 000ralleHHOCThIO HX HEKOTODBIMH 3JeMeHTaMH M3
accumunupoBanubix toaul. OcuoBHble nopoabl Typras HMET 3HAYEHH:
YHCJOBBIX XapakTepHCTHK, OJH3kHe K cpennemMy Ttumy ra66po no J3qu.
['a66po u rabGpo-IHOPUTH PYIAHOTO IMOSACA OTJAMYAIOTCH HH3KOH KOHLEHTPA-
UHell KaJusgd i B TO Ke BPeMs NOBLILIEHHBIM COJepiKaHueM HaTpus. JTo 0Co-
6eHHO HATJAAHO TPOSBJISETCS B PAa3HOBHIHOCTSX KpaeBnlx (auuit —B ral-
6po-nuopurax u B rabGpo-nopdupUTax.

B nopopax cpenHero cocraBa KOHIEHTpalHa lieaoueit Bospacraer. [Tou-
TH Bce (UMTYpPATHBHbLIE TOYKH TPAHHTOHAOB JeXKaT B IIOJ€, OrpaHHYeHHOM
clpaBa H CjeBa JHHHAMH CPEIHHX COCTaBOB PpaHHTOHL0B no [amu. Bmecte
¢ HaTpHEM 3HAYHTEJbHO YBeJHUMBAaeTcsl KoauuyecTBO KaJjus. Tak, 1Js mopol
BeHKaJAWwHCKOH HHTPY3HH KO3(QGHHIHOHT /2 CTAHOBUTCH OJH3KHM K CPeaHeMy
3HAuUeHHI0 ero B auopurax mo Jlaau. OaHako MOBLILIEHHOE COJEprKaHHe Lie-
JOYel B JHODHTAX, B OCOGEHHOCTHHATDHUS, 8IBa JH IIPaBHILHO OOBACHATH
TONbKO crelHdMKoi cocraBa MarMmel. [emo B ToM, uto anoputel Capbad,
CoxonoskH, AnaeBku, Benkanbl # Entas B KpaeBbIX yacTsaX albOHTH3HPOBA-
Hbl (moxpoGHO m3noxeno Boie). ClenoBaTesbHO, MOBbILIGHHAS KOHLEHTPA-
IIMsl HATPHS 4acTHUHO oGycCJ/OBJeHa NocTMarMaTHuecKHMH mpoueccamu. [To-
pOIbI CPELHero CocTaBa OTHOCATCS B 1EI0M K HODPMaJbHOMY PALY, OJHAKO
HMEITCH CJydYaH Pe3Koro mepechileHNHss HX TJIHHo3eMoM (cM. Taba. 8§,
06p. 9, 10, 15), uTo siBAeTcs pe3yabTaTOM IPOLECCOB KOHTAMHHAILHH.

Kone6auus apyrux xospuilHeHTOB, B YACTHOCTH € ¥ b, MO OTHOIIEHHIO
K HOpMaTHBHBIM He3HauMTeJbHB! W CBA3aHBI C HEPAaBHOMEDHLIM pacrpeie
JenveM GeMHUECKHX MHHEPaJOB B HHTPY3UBHBIX mopoxax Typras.

OTyerauBEe NPH3HAKH THOPHAM3MA OOHAPYXHUBAIOT NOPOALI MPOMErKY-
TOYHOTO pAja, HapHMep TPaHOLHOPHTHL. B HHX MO cpaBHEHHIO O CTaHAapT-
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Puc. 6. Bapuaumonnas AmarpamMma XuMHUECKOrO COCTaBa

unTpy 3uBHbX nopox CapGaii-CoK0JIOBCKOrO KOMINICKCA.



HLIM TP aHOIHOPHTOM 3aMETHO MOHHIKEHO ICOflepIKaHte 1eToyeil (mpy peskom
npeoGnanannn NayO Haa Ky0); B 1o ke BpeMst KOS((HIHEHT ¢ TIOYTH B 1Ba
Pasa BElllle HOPMaTHBHOTO, YTO OGBACHSIETCH, KAK MBI OTMEYa/H NpH ONH-
CAHHH TEPEXONHBIX THIOB MOPOJ, HEOGBIUHO MOBHIIISHHON OCHOBHOCTBIO MJ1a-
IHOKJ1a3a.

Huopurosbie nopdupHTH MIacTOBOrO THIA OT/IHYAIOTCH BHICOKHM CO-
ACPHAHHENM Iles0Yel, YTO CBA3aHO C NPOMH/JIHTH3ALHEH 3THX Iopoj; Bee
e Jpyrue KO3(OHUHENTH GJAH3KH K HOPMaTHBHBIM.

O6pautaer ma ce6s BHuMaHMe [Pa36pOCaHHOCTL (MUIYpATHBHBIX TOUEK
AHOPHTOBLIX TOPGHPHTOB M3 KPAEBBIX YacTell IHNaGHOCAILHBIX HHTPY3Hil
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Puc. 7.
@ — BapHallHOHHAaH Anarpamma CpeaHero CoOnepXKaHHa OKHCJIOB B
HHTPY3HBHLIX mopoaax I'masuoro pvaHoro nposica Typran; 6 — cMe-

LieHIe KOTCKTHYECKON KDPHBOH INIPH WM3MCHEHHH WIENOMHOCTH B [o-
ponax Cap6aii-COKONOBCKOro KoMmaekca.



(aprepuroBas 30Ha). HeomHOpOgHOCTH HX COCTAaBa HECOMHEHHO CBH3aHa
¢ ACCHMMJsALHeNl ManMoil TIOPOJ, paMbl H HENOJIHOH HX TepepaloTKOil,

Harasasoe npeacrasiieHde O BapHalld XHMHYECKONO COCTaBa B T/1aB-
HeflnX THRAX HHTPY3HBHBIX Nopof Cap6aii-CoKoMOBCKONO KOMILIEK A M cMe-
LIEHHH KOTEKTHYECKOH KPHBOM NPH H3MEHEHHH ILEJOYHOCTH JaloT AHarpam-
MBI, TIPHBEJEHHbIE HA pHC. 7a H 6.

CnexTpanbHbiMi aHanu3aMu B uHTpy3uBax Cap6aii-CokomoBcKoro KOM-
naexkca o0Hapy:KeHbl TaK Ha3blBaeMble «CKBO3HbIE», T. €. O0liHe AJs BCEX
THIIOB TOPOA—3JIEMEHTHI, NpPEBLINIAIOIHe KJIapKOBoe cofep:kanue. B rabopo
u ra6opo-pHopurax: Ti—s 15 pa3, Ni—=» 11 pa3, V—B 7 pas, Mn—
8 5 pas, Cr—ms 6 pa3, Co—B 3 pasa; B anopurax U rpanoguwopurax: Ti —
8 8 pa3, Ni —B 7 pa3; V—B 3 pasa, Cr—sB 2 pasa, PB —B 3 pasa, Cu—
B 6 pa3, Ga—i 2 pasa. Bce 91 3/1eMeHTBl, KaK H3BECTHO, COEPKATCH B MO-
BbIIIEHHBIX 1O OTHOLIEHHIO K KJIapKOBLIM KOJHYECTBax B NMPOH3BOAHBIX ral-
GPOHIHOMH MAaTMHL.

NOCJHEPYOHBIA TPAHHTOHIAHBIH KOMIJEKC
OGman xapaktepucTHkKa

FunaGuooanpible HHTPY3WBL, GOPMHPOBAHHE KOTOPHIX MPOXOAHIO MOC-
Jle ManHeTHTOBOrO OpPY/IeHEeHHs, YCTAHOBASHbI TONLKO B BeHKanHHCKOM pyi-
HOM ToJle. YCJIOBHSI 3asieTaHHs 3THX IIOPOJ HE COBCeM fiCHBI, TAK KaK OHH
BCKPHITH Ha MECTOPOXKIEGHHH OXHHOYHBIMH CKBAXKHHAMH M TIPOCJIEXKEeHBl Ha
BecbMa OrpaHWyeHHbIX muomanax. Hemocramox dakruueckoro marepuana
BBI3BIBAET Pa3JWUHblE CYKIEHHS 0 TIPOMCXONKIEHHH NDaHHTOB,

A. E. BekMyXxamMeToB CYATAET MX METACOMAaTHYECKHMH 00D a30BaHHAMH,
BOSHUKLIMMH B pesyabTaTte Tay6okoil nepepaborku auopuros. K sTomy MHe-
auio npucoeamnsencs E. A. Masuna, Ho, kak u A. E. Bekmyxameros, ne npu-
BOJIHT BECKHX JIOKa3aTe/JLCTB METAaCOMaTHUYECKOrO MIPOHCXOXK/AEHHS I'PaHHTOB.
B pa6ore [43] stu mopoasl paccMaTpHBalOTC KakK MarmMaTtHyeckde o6paso-
BaHHs. I HHX XapaKTepHO: Pe3KHe KOHTAKTHI C BMEIAIOUIHMH [ODOLAMH;
HalHYHe MHOTOYHCJIEHHBIX JKHJIOK B JHODHTAX M METa00MATHTAX; THIHUHbBIE
FHMHIHOMOP(PHO3EPHHCTLIE CTPYKTYPhI; OTCYTCTBHE NPH3HAKOB 3HAYHTENLHOM
nepexkpHcTaaau3anun. Kpome TOro, mo BCeM CKBaxKHHAM, hae GbLIM BCTpe-
YeHbl MPAHHTHI, Mbl He BHETH HX CKAPHHPOBAHHS, TOTMA KaK BMeL[alollye
MOPOJbI COAEPIKAT CKAPHOBBIH MHPOKCEH H npaHaT. [paHHTHI He HECYT M CJie-
J0B 3aMelIeHHsT MarHeTHTOM, XOTS OHH Beeria GoJiee IyeTo HMIPerdHpPOBaHbl
MHPHTOM, YeM BMEILaIOlIHe TTOPO/IH.

Bce 370 mozBonser npeanonaraTh, YTO NPAHHTHl ABJASIOTCA MOCAEDYIHE-
MH 00Da3oBaHUAMH H, BO3MOKHO, COOTBETCTBYIOT BTOPOH TPyNNe HHTDPY3HIl
[32], chopmuposabiefics Ha npaHuie Kap6oHa W TepMH. DTOT NMEPHON Xa-
PaKTepH3yeTcsl 3aBeplLIeHHeM pPa3BHTHA CYUIECTBEHHO TeOCHHKJIHHAILHOTO
pexuMa M KOHCOMManHed pajga ckJaaguatelXx 30H. C HEKOTOPLIMH ONOBOPKA-
MH ‘PACCMATPHBAEMBIH KOMIJIEKC MOKeT OHITh CONOCTABJEH C BbIIeJeHHOH
10. A, Kysnenoeuim {84] dopmaiueis rpaHuTOHAHBIX 0AaTOJHTOR «INECTPOrO
cocraBa», BOSHMKAIOUIHX Ha NPaHHIe TAaK Ha3blBaeMbIX OPOTeHHLIX U YCTOI-
gHBbLIX oOJacTei,

B npenenax 3aypanbcKoro aHTHKIHHODHS MNOAOGHBIE HHTPY3HH THINA
«HANUP-TIIYTOHOB» OGPasyloT BOCTOUHbIN mosic rpannaTonzos [32, 33], ¢op-
MHPOBaHHe KOTOPOr0 IPOXOJXHJIO B fABe (asbl: OAHOPOAHBIE OHOTHTOBLIE
W JBYCAIOAAHBIE TPAHHTHL € PE3KO NOPGHOHPOBHAHBIM CTPOSHHEM H MeIKO3ep-
HHCTBIE anacKHTOBble TpaHuTh [xkabuk-Kaparaiickoro kommaekca. [Tocne-
HHE MO ©OCTaBy M BpeMeHH (ODMHDOBAHHS COOTBETCTBYIOT AaJIsiCKHTOBBIM
rpaHuTaM DeHKaqWHCKOro PYAHOrO TOJs, XOTH IO CTPYKTYPHO TIOSHIWHH
Pe3KO pasnHyaloTes.
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AJISICKHTOBBIE TPAHHTHI |

ANSICKHTOBBIC NPAHHTHI JIETKO OTJIHYAIOTCA OT JIPYPHX MHTPY3HBHLIX 110-
POl CBETJIO-PO30BOIl OKPACKOH M HadHyHeM GOJBIIOTO KOJHYECTBA MyTHOBA-
TOrO KBapliia.

H3syyenue nox MHKDPOCKOTIOM MOKa3HIBAET, YTO TPAHMTH HMEIOT JOBOJbL-
HO TPOCTOl MHHEpaJbHbIH coctas. Ciaralorcst OHH KBapueM, B lepeMeHHOM
KOMHYECTBE IIarHOKJIA30M H OPTOKIA30M; UBeTHbie MHHEPadbl B HHX He
BCTpeyaloTes. :

KBapy npanutoB XapakTepH3yercst KCeHOMOPGHHBIM cTpoeHueMm. 3epHa
ero, JOCTHTalollHe BeNHYHHLI |—2 Mu B nomnepeuHnke, HMEIOT HEPOBHLIE
ouepTaHHd, B PANe cayuyaeB pasipobieHbl, HO He O0HAPYKHUBAIOT BOJIHUCTO-
ro moracanus. KoauuecTBO KBaplla B NOPOJE HEMOCTOAHHO, KOJEOJeTCA OT
25 no 40%. '

ITnaruoknas npexcrasien aabGuToM Ne 0—3, cHaIBHO CEPHILHTH3HPOBaH-
HBIM H TEMUTHIHPOBAHHLIM; 4acTb BblJIeJeHHi anb0yuTa, NO-BHIHMOMY, 7AB-

Tabauua 13

Xumuueckuii coctas anfcCKHTOBBIX rpannTos, U

N a'la' 8 [8

anaausa c 10O 91 % o 18 % =) O‘é. Q | Cymma

7R (=N - O - e - Y

45 75,88 10,19 11,47 | 1,20/ 0,98 0,01 |0,05|1,80] 1,75/ 6,90/ 0,27| — | 100,5.
46 76,46 | 0,16( 12,78 | 0,22( 0,07| 0,05 |0,12|2,10(4,91{ 1,38 .— | — | 98,25

ITpumeuanne. 45, 46 — aJACKUTOBHIT TpaHuT, Benkasa (A. M. ﬂbmxuﬂj,

Uncnronee XapakTepHCTHKH '
aua?ﬁm ( a I ¢ b ' s a’ 17 l m’ oid n

45 13,2 0,8 3,0 83,0 — | 580 | — | 420 28,0
46 12,5 2,0 0,7 84,8 — 20,0 | 30,0 | 50,0 | 84,0

JfeTCA BTOPHYHON, 0OpasoBaBlueiicss Ha MeCTe KaJHIINATA, APYrad HacTh
XOTSl H HEeCKOJIBKO M3MeHeHa, HO He OOHapy:KHBAeT HUKAKHX TPH3HAKOB BTO-
PHYHOrO NPOHCXOXJeHHs. BecbMa XapaKTepHO, UTO a/1bOHT COBEpPLIEHHO OJ-
HOPONHLI M HHKAKHX PETUKTOB B HeM HeT. O MeTacoMaTHUECKOM TIPOHCXOHK-
JEeHHH aJbOHTa MOMKEeT CBHIETeJbCTBOBATL TOJbKO uacTo HabajomaeMas
«llaxMaTHasf» CTPYKTypa, KOTOpas, KCTaTH, NPOABAAeTCS B HHAHBHLAX Tab-
JHTYaTOH (GOPMBI H COBEPIIEHHO HE BHAHA B Y/AJHHEHHO-NPH3MAaTHYECKHX
KpHcTamiax. JIBofiHHKOBOe CTpOeHHE XapaKTepHO MOYTH /A KaXKIOTO 3ep-
Ha anbOuTa. [IBOAHHKOBEIE NMOJNOCKH OGBIYHO y3KHe, MapaJiebHble, HO He-
PEKO HMEIOT KJaHHooGpasnylo dopmy.

B a.nbﬁ'm‘e, a4 MecTaMH MexXIy anbOHTOM M KBAPIEM MOKHO BHIETbH
TOHKHE 68CI.IB€’I‘=HblE ‘€ BLICOKHM JIBYNpEeJOMJEHHEM JHCTOUYKH MYCKOBHTaA,
HHOT/1a H30THYThIE M TOBTOPAIOLIHE KOHTYPHl 3THX KPHCTAJI0B.

OpTokyia3 COXpaHHJACS TOJBKO OTAENBHBIMH yyacTKaMH. DBoabluieii ya-
CTBIO OH 3aMellleH, MO-BHAHMOMY, anbOuToM. [lJs Hero xapakTepHB MHKPO-
NepPTHTOBble H MHKPOTENMaTHTOBLIE CTPYKTYpbl. B rpanutax mer Toil pesko-
CTH B CTeNeHH HAHOMOP(]H3IMaA, KOTOpas XapaKTepHa /sl NJIariHoK1asa 1 op-
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TOKN43a MOHIIOHHTOB H GoMee OCHOBHBIX Mopoi. 3xech ofa MHHepaJa, I10-
BHIHMOMY, BBILEJAAIUCE TIOUTH OHOBPEMEHHO.

Hepenxo B npaHuTax o0HAPY KHBAETCS TYPMaIWH, 00aKa0Hil Pe3KHM
NJIE0XPOH3MOM OT YEPHOro 10 OYPOBATO-2KEJATOr0; aPPeraTHble CKOMJIEHH: €ro
ofpasyior B rpamurax tHesia. TypManun passuBaJCs 3a CueT IJIATHOKJA34,
HeGOMbIIHE YYACTKH KOTOPODO COXPAHSIOTCH BHYTPH KPYMHBIX HHIABHLOB
TypMamuHa. MeskHe KDPHCTAMIB TIHPHTA BCTPEUAloTCst BO BCeX LUTH(AX,
B TNOpOJe OHH paccesiHbl PaBHOMEPHO. XHMHYECKHH COCTaB aJIACKUTOBBIX
I'PAHUTOB TPHBEIEH B TabJa. 13. :

Hp}[lB‘e,'IQHHaﬂ Taﬁmlua XUMHUECKOro ¢ocTaBa I'DAaHUTOB M aHHBIE HX
nepecuera MOKA3biBAlOT, YTO ONMCbIBAeMBle MOPOJLI paclnonaraioTes (cM.
puc. 6) BOIM3IM HOPMATHBHOTO a/1ACKHTOBOrO TpanuTa. OQHAKO OHH HE Tepe-
CHIIIEHBI TJIMHO3EMOM M OTHOCATCS K IPYINe HOPMalbHBIX mopod. Peskoe
KosmeGanne Ko3(DQUIHEHTA 72 CBA3AHO ¢ HepaBHOMEPHOH aibOHTH3AIMeH Op-
TOKJIa3a.

JAWKOBBIE OGPA3OBAHHA

Ofmas xapakTepucTuka

Jlafiku pa3sBuThl Ha IJIOLAJNH BCEX PYAHBIX moJieil, Ho HanOosee rycras
CeTh MX OTMEYAeTcsl TOJLKO B IPeLenaX OT/eJbHBIX MeCTOPOMIeHHH, rie
MHOPOYHCJ@HHbIC Pa3phIBHBE HAPYIIEHHs1 cOo31aBalH OJaronpusinHble yeJ1o0-
BHSA JJI5 CTAHOBJGHHS KHJBHBIX TTOPOI. -

YeraHoBIeHO, UTO Aaiixi BO3HUKAIOT B pasHoe BpeMs. OHu MOABIAIOTCHA
10 OpyJAeHeHHs, CONPOBOMIAIOT PYLHYI0 MHHEPaJH3aIHIO  H TIPOLOJMKAIT
(OpMHpPOBATECS MOCJE TONO, KaK PY/HBI Mpomece 3axoHuuacs. Muaue roso-
pa, IpoLecc OpyLeHEHHs He TOJbKO COBMELIAeTCs [POCTPaHCTBeHHO ¢ Aai-
KOBBIM KOMILIEKCOM, HO COBNAjaeT ¢ HUM M [0 BpeMeH# ofpasoBanus. Ita
ocobeHHOCTh, IpHeyIas Kak Typraio, Tak ¥ MHOTHM JIPYTHM KEJA€30DY IHBIM
IPOBHHIASIM, JOCTATOUHO YOeIUTeJbHO JICKa3biBaeT POACTBEHHYIO CBASL PY-
J0- U HeTporeHesa. B TO ke BpeMs NPOCTPaHCTBEHHOE COBMELeHe 0faacTei
MakCHMaJBHON KOHIEHTPALUH OpYJLeHEeHUs! H JIacK MOKeT paccMaTpHBaThes
Kak TPH3HAK €IHHCTBA [YTeH JABHMKEeHHs PYAOHOCHBIX PACTBOPOB H OTAEIL-
HEIX [OPIHA MarMbl, (M3 KOTOPLIX BIOCJAEACTBHH (POPMHPOBANHCH JKHJ/bHBIE
NOPOJLLL.

Ocobenno TecHas CBs3b JaeK M OPYLeHOHHS OTMeYaercs B’ HEKOTOPbIX
MecTopoxkaeHnax Kypxyukyabckoro u Euaraiickoro pymHbix noged. 3jechk
KPyIHble 1afiKi JHOPHTOBBIX TIOP(MUPHTOB HE TOJBKO NPHMBIKAIOT K PY/AHOM
30He, HO HEpPeIKO M KOHTPOJHPYIOT OpyleHeHue. B mamnoM cayuyae jadku
H PYABL IPHYPOYEGHB K OLHHM M TeM Ke TeKTOHHYECKHM HapylIeHHsIM.

Bonpoc o BospacnHoi nocseoBaTelbHOCTH (POPMHAPOBAHHS AaeK Ha Me-
CTOpOXKIeHHAX [W1aBHOTO XKeae30pyaHoro nosca Typras u3yueH HeLocTaTOU-
Ho. OGbsCHSIETCS 3TO OTCYTCTBHEM ecTeCTBeHHbIX 0OHameHHH H cocpefoToue-
HHEM TAYOOKHX Pa3BeAOUHBIX CKBAXKHH —— 3TOT0 €LHHCTBEHHODO HCTOUHHKA
(hakTHUECKOTO MaTepHata — B Y3KHX 30HAX ODPYNLCHEHHUS, IIe BMellaloliHe
TOPOIBl HACTONBKO OBIBAIOT H3MEHEHDI, YTO HH O KaKoil MoCae10BaTe/IbHOCTH
MX (hopMHPOBAHHUS HE MPHUXOIHTCS TOBOPHTh. OcobeHHO MIOXO BOCCTAHABJIH-
BalOTCA AAHKH JLOPYAHBIC H BHYTPUMHHEDAIH3ALHOHHBIE, TAK KAK OHU [OUTH
-BCcerja MeracoMarTHueckn mpeoGpazoBanbl. ITocnepyiHuble jlalKkH cpeaH BMe-
ULAIOIHX TOPOT M PYI BhILSIAIOTCS TOBOIBHO YETKO, 61arogaps OTCYTCTBHIO
B HHUX NPH3HAKOB CKAPHUPOBAHWAM OPVIEHeHHs. 3HaAUHTEJBHO TpY/Hee pe-
maercsi Bonpoc o6 ycaOBHAX 3ajeraHus 3THX jaex. Paxee cuuranoch, 4TO
GOJBUIHHCTBO Aa€K IIPOCTHPAETCH B MEPHAHOHAJILHOM UIH OJH3KOM K 3TOMY
HaNpaBIeHHH. JTO NPEANOI0KeHHe OCHOBBIBAJNOCL Ha TOM, YTO LIHPOTHBIE
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Pa3/IOMbl MOJIOIbie H ¢ HHMH He CBA3aHB MarMaTHYecKHe mpolieocsl. OfHako
CONOTHUGCKHE HOCTELOBAHHA TOCANHHX JIET NO3BOJMAM YCTAHOBHTH, UTO
H UMPOTHBIE W MEepHIHOHAJIbHbIC HADYUICHHS PA3HOBO3PACTHbIE M YTO Jai-
KOBbie 06pasoBanus YHACJAEAYIOT B KAaKOH-TO Mepe H Te H Jpyrue pasaom-
HbI€ CTPYKTYDBI, UKCHDYS TEM CAMBIM THI TEeKTOHHYECKHX peiterok. OmHO-
CHTEIBHO DYAHOrO mpouecca Jaik Noapasaensiores Ha JOPY/AHbe W ROTe-
pyansie. [Tocaensie no cocrasy Gosee pasHooOGpasHbl.

Hopydnsie daiixu

I. A. Coxonosbim 1 C. M. TIpoxoposoii B paiione Coxonoscko-Cap6ait-
CKOTO DYLHOTO TOJS BBHIIEASETCS CEPHS CPABHHTENBHO MEAKHX JOPYLHBHIX
Aaex raG6po-1MOPHTOBBIX H JHOPHTOBBIX MOPOHPATOB, 3aJeraloldHX B OCa-
AOUHO"BYIKAHOT@HHOIl TONLLE HHXKHero KapGoHa. B pyamoil 3ome amm mafixm
CRaPHAPOBAHDI (H CKaMONHTH3HPOBAHBI, HHOT/1a B HHX OTMEYAETCs BKPATIIEeH-
HOe OpyieHeHHe. JT0 THIHYHbIE aiikn nepsoro atana [62]. Mo COCTABY OHH
OHEHbL CXONHBL € TIODOAMH MHNAGHCCANBHON HHTPY3HH, H BO3MOKHG AaKe,
UTO B OTAEIBLHBIX CYYasX MPEACTaBASIOT OG0l anoduasl,

['a66po-auoprHTOBLIe M AHOPHTOBBIE NOPOUPHTLI BCKPBITEL Pa3BeoYHbI-
VH CKBaXHHAMH Ha 10;KHOM (ranre Cap6aiickono MecTopoKaeHus, STH qaii-
ki, no M. A. Kouepruny, npocrupaiorcs NOYTH B MEPHAHOHABHOM Hampas-
JCHHM ¥ KPYTO (10 70°) morpyxatorcs ma sanax. Ha rayGume 500—600 &
OHH NEPeCcexKaloT rJaBHbiH RHTPY3HB. CyllecTBeHHass O0COGEHHOCTb HA3BaH-
HLIX J@€K — MPOCTPAHCTBEHHAS NMPHYPOUEHHOCTh HX K WHTPYSHBHEIM MOPO-
A4M H WOUTH OAMHAKOBLIM € mOcJaeAHuMH cocTaB. Her coMHenus, wto 3to0
Anpdepennnarts eIHHOro rIy6HHHOTO OYara. i

I'a66po-1uopHTOBBE H AHODHTOBLIE TIOPOHPHTEL PA3IHYAIOTCH MEXKIY
CO60H TeMHOUBETHEIMHE KOMNOHEHTAMH M OCHOBHOCTBIO MJaNHOK/Ia3a. B ra6-
GpO-IMOPHTOBLIX TIOPHHPHTAX NPEHMYILECTBEHHO Pa3BHT  KJIHHOIHPOKCEH
W peXe nocTepHopHbi ampubon. KanHonupoxkcen coctasaser 18—25% mo-
POABL. ITO KOPOTKONPH3IMATHUECKHE KPHCTAMIL ¢ BEChbMa XapaKTepHEMH
asofinmkamu mo (100), cNg=44°, Ng—Np=0,024; 2V=60—64°. IMnanno-
KJ1a3, OGLIYHO HAMOMOPMHBI MO OTHOWEHHIO TIHPOKCeHa, peIcTaBJeH eaBa
3aMETHO 30HAJIBHBIM JaGpagopom Ne 58—62. B auopuToBBIX mnopdupuTax
niardokaas Goaee KHcabli — angesun Ne 38—45, a TeMHOWBETHbIT MUHED aJ
NPEACTABIEH HOKJIIOYHTENbHO OObIKHOBEHHOH POTOBOI 06GMAaHKOM (cNg=I17°,
2V = —72°). AxueccopusMH B TeX H JPYIHX SBJASIOTCS MarHeTHT, cdeH,
AlaTHT.

CTpykTypa 3THX MOPOA OT/IHYACTCS PE3KO BLIPAKSHHBIM HHOMOPhH3-
MOM NJIaTHOKJ/IA3a M KCeHOMOP(HOCTIO TeMHOIBETHEIX Mu#epanos. [To nam-
HoiM C. M. TIpoxopoBoii, KOHTaKTHl ITHX HaeK C CapbaiickiM HHTPY3HBOM
HEPE3KHE, UTO YKa3bliBAeT Ha BHEJDeHHE HX, BEPOSITHO, B €lle HEOCTHBILHE
YUYacTKH HHTPY3HBa.

Hocaepyonvie datixu

Cpeau mocaepyanbix naek BHAeISIOTCS nBa tuna: 1) pafikn, oTBeuato-
e nO cocTapy rUNaGHCCANbHBIM HHTPY3HBAM H TATOTEIOLIWE K HHM npo-
CTPAHCTBEHHO, H 2) AaiikH, PacTpOCTPAHEHHOCTh KOTOPHIX He ONPAHHIHBAETCS
TOJBKO DYIHBIMH ITOJIIMH, Oxnn HIHPOKO MpeacTaBJeHLl TI0 CBOEMY XKeJe3o-
PyaHOMY NOACY M, YTO OCOGEHHO XapaKTepHO, COBEPLIEHHO OTJIHUYAIOTCH MO
COCTaBy OT PYAOHOCHOTO KOMIIJIEKCA HHTPY3HBOB.

K nepsomy Tunmy OTHOCATCS AafiKH JAMOPHTOBBIX mnophupxTOB, Ccreccap-
THTOB, NOP(MHPHTOB | MHKPOIPAHUT-NOPPUPOB, KO BTOpPOMY — qHaGasoBblie
nopUPHTEL,
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HAuoputoBbie mophupuTh. Jaliku JHOPHTOBEX NopHUPHTOB,
no-BHAMWMOMY, Haubosiee paHHHe nocnepyaHble obpaszoBanus. OHH LIHPOKO
npencrasnensl B ‘Cokonoseko-Cap6aiickom, AnaeBckom # BeHkamuzckom
PVAHBIX TIONIAX. B BHae KM MOUIHOCTBIO OT HECKOJIbKHX CaHTHMETPOB M0
JECATKOB METPOB 3TH QaiiKu CEeKYT Jlopy/Hble WHTPY3HBHblE TesNa, CKapHb,
PYJZBl M IPYrHe MeTacoMaTHdeckKHe MOpPOJbl, B TO Ke BPeMs CaMH OCTalTCs
IIOYTH HeH3MeHeHHbIMH, KOHTAKTHI HX ¢ BMeIaolHMH TOPOLaMH BCeTaa 4eT-
Kie, HO HePOBHBIE; B 3HIOKOHTAKTOBOH YacTH OTMeYalOTCs 30Hbl 3aKaIKH.
Takum ob6pasom, B TypraficKHX MeCTOPOXKIEHHAX OPYIeHEHHe CTPOTO Orpa-
HHYUBAETCH JOPYMLHBIM M TIOCAEPYAHBIM MPOLEccaMH TJyGHHHOTO MarMaTH3-
Ma. 310, HECOMHEHHO, BayKHOe [0Ka3aTesJbCTBO 3HIOPEHHOTrO Pymoobpa-
30BaHUS.

HanGonee mwupoKko pacmpocTpaHeHHas pasHoCThb JaeK—KBapileBbie JIHO-
PHTOBbIE TOPHHPHUTBHL. ITO 3€/E€HOBATO-CEPhle OTYETIHBO IIOPMMPOBHIHLIC
TOPOJb, B KOTOPBIX IO MHKPOCKOIOM ONPEIeNAITCs JOBOJbHO CBEKHIL
i TOJILKO HHOT/lA ¢/1ab0 NMPeHHTHIHPOBAHHLIH Taarnokaas Ne 40—46, nupok-
CeH YAJHHEHHO-TaOJAHTYATOH (OPMBI H KCEHOMOD(MHBIN, BBITOJIHIOLLHL
Me3ocTasuc kBapil. Tlupokcen B AHOPHTOBLIX MOp(UPHTAX, CYAA MO ONTHYE-
cKUM JdaHHBIM (cNg=39—43’; 2V=+60°; Ng—Np=0,026—0,028), npen-
CTaBJ/IeH QUOICHA-aBrHTOM, T. €. OH TAKOH XKe, KaK H B JOPYAHLIX rab6po-
JHOpHTaX. ITO CXOACTBO B COBOKYIHOCTH C JpPYrHMu (akTopaMil MOATBEpIK-
JlaeéT KOMarMaTHyHOCTb BCEro rayOiHHOTO KOMIIEKCa MOpPOL.

3HauyHTeNIbHO peske BCTPEYAIOTAs B PY/JHLIX TOJSX MHPOKCEHOBBIE JHOD H-
TOBble TIOP(HPHUTEL M raGepo-nophHPHTH. ITH NOPOALI XapaKTepH3YIOTCA
HanHuHeM OCHOBHOTO TWlarHokJyiaza Ne 48—»566 w1 3HaAUHTeNbHBIM KOJHYECTBOM
auoncua-asruta (mo 35%). B Hekoropeix nafikax, KpoMe 3THX MHHEPaJioB,
npucyTeTByeT KBapy (no 7—10%). Crpyxmypa nmOpOm THIMUHAS DHITEIHO-
moppHosepHucTasd. M3 akuweccopHblx Haubosee XapakTepHbl MarHeTHT H ana-
THT. XHMHUYGCKHH COCTaB MOCAEPVIHLIX JaeK IHOPUTOBBIX MOPGhHPUTOB NPH-
seeH B TabJu. 14,

CneccapTuTrh. ITo MOYTH uUepHble MACCHBHbIE TOPHbLIE MOPOIbI,
NpUBJIeKaKIIHe BHHMaHue cBOeil cBexkecTbio. Pacnonarasick cpeiu cKapHOB,
POrOBHKOB H Jaxe MalHeTHTOBLIX Py, CleccapTHTHL TeM He MeHee He oOHa-
PYXHBAIOT ICKOJBKO-HHOYAb 3aMeTHHIX IIPU3HAKOB 3aAMELIEHHS ITHDOKCEHOM,
rpaHaTOM, 3MHLOTOM H MarHeTHTOM. OHH HMMEIOT JOBOJBHO Pe3KHe KOHTAaK-
Thbl; MOUIHOCTb IHX TI0 KePHY, KaK NPaBHJO, HE MPEBLIIAET TePBOro gecaTka
merpoB. ITpocexmBascs Mo O HOH CKBaXKHHE, OHH HE BCTPEYAOTCH B COCe-
HHX; BHJHMO, OblcTpo BbiKnHHHBawTes., CreccapTuThl pasBuTH B Kypmyn-
kyabckoM, Benkanunckom, Illarapummckom u IllapakyJbcKOM MeCTOpPOK-
JCHHUSAX,

[lpw mayyenny moa MHKPOCKOMOM cpa3y ke obpaitaer Ha cela BHHMaHHe
HEeCKOJbKO HeoObIYHBI cocTaB 3THX nopon. Hapany ¢ o6unuweM mianHokJasa
B HE3HAYHTEJBHOM KOJIMUECTBE B HHX TPHCYTCTBYeT poroBasg obManka, [Tu-
POKCEH, CTOMb XaPaKTePHbIH JJisl OCHOBHBIX JKHJBHBIX MOPOI JIPYIHX MECTO-
poxaeHnuii, 3gece He oOGHapyxuBaercs. Ilo acconMauuwu MHHEPaaOB 3TH
nopojibl GJHKe BCENO MOIXOIAT K crneccapruraM. OLHAKO 3aMETHO MeHbliee
KOJHYeCTBO B HHUX [POrOBOil 0OMaHKH, YeM B OOBIYHLIX CIECCAPTHTAX, PENIHK-
TH KAKHX-TO HETOJHOCTBIO neupepaﬁcrramiblx 06JIOMKOB, a TaKxKe -cr[eu,ucbn-
yeckast CTPYKTypa OCHOBHOI Macchl, SIBASIONWASICS TMPOMENKYTOUHOH MEexKIy
Aua6a3oBoil M MHJIOTAKCHTOBOI, YKa3blBAIOT, OUEBHAHO, HA THOPHIHBIH Xa-
pakTep 3THX MOPOJA. DTHM 2Ke, TIO-BHAHMOMY, 0OBACHAIOTCH H 3HAUHTEILHEIE
KonebaHusg MHHepasibHONo cocTaBa B daikax. Tak, marHoknas NnpHCYyTCTBY-
eT B CMeCCAPTHTAX BCErga, Ho COLepKaHue ero Kozebaercst B LIHPOKHX TIpe-
nenax (40—75%), B BHIe BKpaIJIeHHHKOB OH OGHapyxmBaercs peako. ITo
(popMe 3TO AMHHHONPH3MATHYOCKHE, HHOTAA PE3KO yAJTHHEHHbIE KPHCTaJIbI,

6. A. M. JILIMKHH, 8l



pacnoaaratuyecs 6e3 BHIUMOL 3aKOHOMEPHOCTH B OCHOBHOH Macce. Cge-
KHe KPHCTaJIJIbl TOJIeBbIX 1UMAaToB MOYTH He BCTPEYAIOTCH, BCe OHM B KAKOM-
TO Mepe H3MeHeHbl, [laarnokaa3s 31ech MOCTOSIHHO ICOUTEPIKHT MEJIKHe Yelyii-
KH XJIOpHTA, HATOMHHAaI[He MOHKHIHTOBble BPOCTKH. B JIHTEpaType nmoaod-
Hble ONHCAHHS HMeloTcs, MHorde HWecaeroBaTeNH BO3HHKHOBEHHE XJIOPHTA
CBA3BIBAIOT ¢ [PACKPHCTAJJIH3AIIHEH (CTEKJOBATBIX YACTHI[, BKJIIOYEHHBIX
B NMaarHoknase. BMmecrte ¢ xsoputom, a mHoria ¢ 060006 1eHH0 BHYTPH Taa-

Tabnuua 14

XuMHUECKHII COCTAB AHOPHTOBBIX nopduputos, U

a ua?ﬁ-l 3a 6 8 5: %. @] g ?O @) %. O~. @) & Cymma
| Fo o seim B RS [ | X [
|
124 55,86 (0,7 | 19,41 [ 2,42| 1,45/ 0,1 [6,0 | 1,8 |7,559/048 02 |20 | 9801
125 63,15 (0,73 14,9 [2,33/0,76) 0,2 |2,7 | 6,49 |6,52/0,9 | 1,1 | 0,16/ 99,94
126 56,94 |1 0,7 | 18,12 |192/6,0 | 0,3 3,86/ 6,23 |3,67/1,41/0,1 0,8 |100,05
127 56,1 |0,76| 15,57 | 1,93 3,19/ 0,21| 6,04| 6,08 |3,521,93 0,36 2,08) 97,77
128 52,25 | 0,49 17,77 [ 5,89| 0,11 3,58| 3,58| 10,53 | 4,55 0,56| 0,14 0,22] 99,67
133 50,66 | 1,02| 18,07 (2,9 | 6,94] 0,63 4,33| 3,4 |5,68 0,87) — (5,11} 99,61

Ipumeuanne 124, 125, 127 — anoputoseit nopdupnr, Coxonocko-Capbaiickoe
pyaunoe mose (C. H. Iaiic); 1126, 128 — kpapi-nipokceHoBsll IHOPHTOBBIT nopduput, Coxko-
aoscko-CapGalickoe pyanoe none (C. H. Taiic); 1133 — anneantossui nopuput, Cokoaog-
cko-Cap6aiickoe pyaHoe noae (/1. O. Onroes).

UncnoBbe XapaKTepHCTHKH

aﬂafnaa a ’ ¢ b ) s a’ } i m’ (o n
124 17,2 21 17,4 63,3 230 | 19,0 58,0 | — 96,0
125 15,0 2,0 13,5 69,5 — 270 | 32,0 | 410 | 91,2
126 10,5 T2 15,1 67,2 — 49,0 | 45,0 6,0 | 80,0
127 10,6 5,3 17,6 66,5 = 240 | 89,0 | 170 | 736
128 12,6 5,3 16,3 65,8 — 51,0 | 42,0 70| 78,0
133 14,5 4,4 19,8 61,3 11,0 | 48,0 | 41,0 — 90,1

rHOKJIa3a MOKHO Ha0/101aTh HeNPaBHJIbHBIE CKOTIEHHS KaKOTO-TO MeJaHTO-
BOTO BelecTBa Gyporo upsera, COBepLIGHHO He JIEHCTBYIOLIEr0 HA MOISPH30-
BaHHbIi cBeT. MecTaMyu BKPanJeHHHKH OKAa3bIBAIOTCA TYCTO MPOHH3AHHBIMH
TOHKOYelyHuaThiM cepuiiuToM, Cojepianne aHOPTHTOBOH MOJEGKYJbl B MJaa-
rHoKJase kosebiaencs ot 45 mo 60%.

B kauecTBe mOpP(QHPOBLIX BBITeNEHHUI Wallle, UeM TJIATHOKIA3, B MOPOILe
Habmonaercs porosast obmanka (cNg=21°, Ng—Np=0,018, —2V=72°).
H3somerpuunble, a HepeAKO W CHJILHO BHITSHYTBIE 3€pPHA €e OLIBAIOT paBHO-
MEpHO pacnpejenensl B nopose. Yacro poroasi o6Manka o6pasyer riaome-
ponopduposbie cPOCTKH, 0600COGHBIIHECH B BHAE HENPABHABHBIX HE3L B [10-
JIEBOIUNATOBON Macce. 3aMellaeTcss OHa AKTHHOJHTOM H XJODPHTOM.

OcHoBHas Macca cneccapTHTOB TIpeCTaBjeHa JelcTaMi anbGHTH3UPO-
BAHHOTO IJIArHOK/a3a M GypoBaTO OKpalUIeHHBIMU CHIALHO BHITSHYTBIMH KPH-
crajyiaMmu ‘porosoil o6MaHKH, CIPYKTYpa OCHOBHOH MacChl TO IPHOAMIKAETCS
K AuabasoBoii, TO CTAHOBHTCS MOXOXKeH Ha MuaoTakcHToBy10, OcHOBHAS Mac-
ca caaraer Heé MeHee 75—80% mopoas.

B cocrase akmeccopueB MOCTOSHHO HaGJIONAIOTCH OKPYIVIEHHbie 3ep-
HBIITKH IIHPKOHA, HETpaBHJbHbIe BbIAeJeHHs cheHa d MarHeTHTa U cToabu-
Ko0oOpa3Hblil anaTHr.
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MMopdmpmrer. B oranune ot 3pPpy3HBHEIX aH1e3HTOBBIX TIOPHHPUTOBR
3TH TIOPOJAB MeHee H3MeHeHbl. B HHX mpezkae BCero HeT CTOJb PE3KO BhHI-
PaXKEeHHBIX MPH3HAKOB anbOWTH3ALKWH, He OOHAPYIKHBAIOT OHH M OCBETJICHHA.
D70 Beerjia TeMHbie MacCHBHOND CJOKEHHA TOPOALI, B KOTOPBIX BHIHBI MeJ-
KHe NOpPHUPOBbie BbijleneHust TuiarHokmaasa. Jlaiiky mophupHTOB BCTpeyeHbl
BHYTpPH JHOpHTOB (Mecroposxenne Enrtaii-1), cpens oporoBukoBaHubIX TY (-
thuros (KOxHO-AnaeBcKoe MeCTOPOK/IeHIE) M MarHeTHTOBLIX Py Coxkoaos-
CKOTO MECTOPOK/IEHHS.

[TopdpupuTel He NOIBEPTIHCL CKAMOIHTHIALWMH M CKAPHHUPOBAHHIO,
Onunaxo B H0ixHO-AnaeBCKOM MECTOPOKICHHH MOCTOSHHO BCTPEYAETCH SITH-
AOT, MHOTOYHCJI@HHDBIE TIPOKHIKHE KOTOPOrO MePeXoAT H3 BMEIaionHx Nopo.
HENoCpeACTBeHHO B ‘TophupuThl. Hanbosee HHTEHCHBHO SMHIOTUZALMS 110D-
¢GupuToB npossuaach B KOHTAKTE MX ¢ DPaHATOBHIMHU cKapHawvu. [lps sToM
IMHAOT H3 MNOPMHPHTOB M CKAPHOB UMeeT GIH3KHH cOCTaB, YUHTBIBAR BCe
3T0, MOMKHO TPCNTONOAKHTE, YTO JKHIbHBIE NOPQUPHUTEL TBASIOTCS BHYTPHMH-
HepamusalnonnbiMy, OOpasoBaHie HX ITPOXOLHVIO TOCHE CKADHUPOBAHNS
W OPY/eHEHHS, HO 10 SMHIOTH3 aIlHH,

[IpiH MUKDOCKOMHUSCKOM H3YUCHHH B MOP(MPUTAX YCTAHABIHBAECTCH Npe-
HMYIECTBEHHO IJ1APHOKIa30Bbli cocTas (85—90%). Bxpanaesnuky miaruo-
KJlasa 3jecb HMEIOT DPe3KO YIJIHHEeHHYIO (GopMy (10 3 MM B JUIMHY npH
0,5—0,7 mm B nonepeunuke). Pacnonarasicb GecrnopsiLoOUHO, OHH HHOTA THH-
obperaior cybnapasnienibhylo opHeHTHPOBKY. OcobenHo oTueTvinBo cyGmapad-
JeJIbHOE PacnoJoAKeHue [IalHOKJIa3a BBICTYHAET B HeGOJLIIMX KUIKAX,
KOTOpHEE MPeICTaBIAgI0T CBOeTo poja anodmsbl ryaBHoH gaiiku. KpucTanibl
NJ1aTHOKIAa3a OPMEHTHPOBAHLI B TAKHX KHJIKAX Napa/iedbHO TPOCTHPAHHIO
nocsieHHX M, BePOSTHO, VKA3LIBAIOT Ha HATIPAaBJASHHEe IBHMKEHHS MarmMaTi-
YECKONo pacmiiasa. KoamnuyecTBO BKPATJIEHHHKOB B NOPOLe He TPEBLILIAeT
20--25%. ITopdupoBble BblLeJNEeHHS NIANHOKJAA3d, HMEIOU[HE COCTAR aHJe-
auHa Ne 41—45, OTHOCHTEIBLHO MaJO W3MEHEHbl, TIOYTH He CepPHIHTH3HPOBA-
Hbl, B HEKOTOPBIX U3 HHX HPOABIAETCHA, KAK ViKe OTMEYaJ0lh, SMHIOTH3AIIHS,
a HePeNKO M NPEHHTH3 AIIHS,

[lopdupoBbie BbIeTCHHS 1BETHBIX MHHEPATOB B MOPMHPHTAX HE BCTpe-
denbl. OQHAKO 3TO He 03HAYAET, YTO NOPOHUPUTLI JHIIEHBI TEMHOIBETHBIX
MuHepasoB. Hanuuué smumoT-MpeHHTOBHIX CKOMIGHHIH, BO3IMOJKHO, CBS3daHO
¢ 3aMEIIeHHeM BKDalvIeHHHKOB [POTOBOI 00MaHKH.

OcHoBras Macca TOPGUPHTOB COCTONT M3 MHKPOJIHTOB PAa3/IHUHO ODHEH-
THPOBAHHOTO IJATHOKIA3a H CHYTAHHO-BOJOKHHCTEIX 4nperaTtoB aKTHHOJIHTA
H XJIODHTA, MPOMMTAHHBIX MEJbYafllIMMH BblICJTGHHAMH pABHOMEPHO pac-
CeslHHONO MardeTHTa. Bouibiloe cogepkaHne MarHeTHTOBOH BKp alJeHHOCTH—
XapaxkTepHas 4epra He TOJBKO 3THX JlaeK, HO M AHa6a30BHIX NOPQHPUTOB,
00pa3oBaBIHXCs GAH3KO [0 BPEMEHH C MACHETHTOBLIM OPY/CHEHHEeM.

I'panuat-mop dups. Dt galikn He pacnosaraiotess BOJIHIH CXO1-
HBIX C IHHMH TIO COCTaBYy MHTPY3HBOB, TeM He MeHee Mbl CUHTAeM HX CBA3AH-
HLIMH C IOCAeDYIHLIMH TPAHHTOMIHBIMH MHTPY3UAMH THIa BenkanuHckoii,
KOTODLI€ 3a/1eraloT Ha riayOGuHe 1 He BCKPBITHI SPO3HEi.

I'pannt-nopdupsr Berpeuersl B CokoaoBeko-Cap6aiickoM pyaHOM mode.
OHu c1araior Kuabl CPean Py H METACOMATHTOB, TIPHUYEM B TPHKOHTAKTO-
BOH - 3oHe, Hanpumep, B COKOTOBCKOM MECTOPOMK/IHHH, (heHOKPHCT A/ b
NJ1aMHOKIa3a M KBaPIla OKA3hIBAIOTCS 3aKJIOYEHHBIMH B CTEKJIOBATOM Gasrice.
-/lpyrast BaxHas OCOGEHHOCTH ITHX NMOPOJ — PEIKO BLIPAKEHHAs (ITIOH LA b-
HOCTB, CTPOTO TOBTOPAIONIAN HEPOBHOCTH KOHTAKTa ¢ BMELIAIOLHMH TODPOLA-
Mu. Ha 1oxmom daanre smoro ke Cokonosekoro Mectopoxtenus . O, On-
Toes [106] orveuaer SpynTHBHYIO GPEKUHIO, COJAEPIKAIIVIO 0BNOMKH DYILHIL,
CKapHOB H Apyrux nopoa. Hamo samerwts, 4t0 GpeKyHpOBAHHOCT 9TUX T10-
pon oTMeyaercsi MocTosHHO. OT/eNbHbIE YUaCTKH TIOPOAbI OKA3bLIBAIOTCS Clle-
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MEHTHPOBAHHBIMH TOH e TIOPOOH H MPEeACTaBJAAIONCA B BHAE CBOSOODasdHOi
aB100peKynH.

Haiiki rpaHuT-MopGHHPOB MPHYPOUHBAIOTCSH K 30HAM MOCTEPYAHBIX TekK-
TOHHUECKHX HaPYIIHHIT H XapaKTepH3YIOTCH IIWPOTHEIM H MEPHIHOH a1bHbIM
npocrupanueM. [lo BHeluHeMY BHIY 5TO PO30BATO-CEPbIE H PO3OBHIE MOPO/HL,
Ha (pOHEe JHTOHIHOH OCHOBHOK MaccChl KOTOPHIX OTUET/IHBO BBICTYNAIOT KPYII-
Hble (PEHOKPHCTAIb TIJIANHOKAA3a M pexke KBapua. Ilpu MHKPOCKOMHYECKOM
H3YUOHHH, KPOMe Ha3BAHHBIX MHHEDaJsioB, 0GHapyKHBaeTest GYpHId M BOer1a
HECKOJIBKO Pa3/IOKeHHbIH GHOTHT.

Ta6auga 15
Xumuveckuii coctas rpanut-nopdupos, rpawuros, 9, g

aun.:a_;laa S o) 9. %, % % ?ﬂ 2 2.-. C, Q, Z Cymma
W | B S ke | RS Z | &S|
123 70,00 (0,21) 13,79 | 2,26{ 1,77/ 0,03/ 0,27| 1,41| 3,60 | 3,45 — | 2,19 9898
130 72,84 10,20| 14,18 | 0,80| 0,56| 0,04 0,31| 2,04| 6,48 | 0,49(0,56(1,26] 99,76
131 69,64 | 0,24| 15,21 | 1,28/ 1,14/0,17| 0,81 1,48| 5,40 {2,91(0,70/0,93| 99,91
132 68,62 10,12) 17,64 | 1,97 1,42 — | — | 0,59 52 |3,650,97] — |100,08
137 70,2 |0,20| 15,12 | 0,32/ 0,65( 0,01( 0,29 2,26 6,60 | 3,29/ 0,06(0,72| 99,72
138 64,08 | 0,55 15,94 | 0,7 | 1,19 0,02(1,81| 3,71| 8,81 |0,07|0,25]|2,28| 99,41
10066 69,14 | 0,40| 14,25 | 0,73| 3,29/ 0,06{ 1,39/ 0,91| 4,37 | 2,97/0,07| 1,95 99,53
10067 69,01 | 0,30( 15,15 | 0,70| 1,69| 0,01/ 0,76( 1,36 4,32 |3,86|0,11(2,32| 99,59
IMpumeuwanne. 123—rpanut-noppup,  Cokonoscko-Capbaiickoe pyaHoe mnose
(C. H. Taiic); 130, (131, 132 --- rpamut-nopdup, Cokonoscko-CapBaiickoe pyaHoe noJs

(d. ©O. Owuroes); 137 — muxporpanut-nopdup, Coxonoscko-Capbafickoe pyiHOe ToJe
(. O. Onroes); 138—muxporpauut, Cokonoscko-Cap6aiickoe pyauoe mose (E. A, Masu-
Ha); 10066, 10067 — rpanut-nopdup, Cokonoseko-Cap6aiickoe pyasoe noae (I1. H. Ko6-
3aphb).

Hucnosble XapaKTepHCTHKH

auafusa a c b s a’ ) i m’ ¢ n
123 13,0 1.7 6,2 79,1 35,0 58,0 0] = 61,6
130 14,2 0,5 45 80,8 63,0 T0 1 180T — 95,5
131 157 0,3 6,9 TT.1 49,0 2ol 180 — 7.7
132 16,0 0,7 8,1 75,2 65,0 350 | — — 68,9
137 18,6 0,4 3.5 77,5 — 23,0 | 13,0 640 | 752
138 19,2 0,8 8,3 71,7 _ 20,0 | 36,0 | 44,0 993

10066 13,6 i 8,0 77,3 35,8 350 22| — 69,1

10067 14,9 1,6 5,4 78,1 36,2 40,0 | 238 | — 63,2

[lnaruoxknas Bo BKDAIIGHHWKAX TPEACTABIGH aJbOHT-OJHIOKIA30M
Ne 5—12, cABOHHHKOBAHHBIM MO aJbLGHTOBOMY 3akoHy. [To06HO KBapIy OH
HEPELKO PasipoOJIeH M CLUEeMeHTHPOBAH MeJIKO3ePHHCTON HIH MUKPODEeNbIn-
TOBOH Maccoil KBapl-TiojeBolinaroporo cocrasa. HauGonee packpucrasu-
30BaHHas 4YacTh JaeK XapaxTepHsyercs aJJoTPHOMOP(OHO3EPHHCTOR CTPYK-
TYPOH € yUacTKaMH MHKPOTIOHKHAHTOBOI.

B 3Tux nmopoaax, Kak M B aJSiCKHTOBBIX PPAHHTAX, anbGHT NEPBHYEH, OH
He OOHAPYKHBAeT NPH3HAKOB 3aMelleHHs GoJlee OCHOBHONO MJIATHOKJIA34.
HMamenenne rpanuT-nophupos BeIpakaeTcss B 4aCTHUHON MX KapGOHATHIALMK
H éxeo.nmnaauwn. XHMHYECKHI COCTaB TIPaHHT-TOP(HPOB HITIOCTPHDYETCH
Taba. 15.
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JIuna6aszosBbeie nopdupuTs. JaiikoBble NOPOAbl OCHOBHOrO pAxa
LIHPOKO Pas3sBHUTLI MOYTH Ha BCEX JKeJe30PYAHLIX MecropoxaeHuax Typras.
OHH BLITENAIOTCH B TPYNNY JKHABHBIX TIO YVCJOBHAM 3ajerannsd. B yacrHocTH,
CeKylllee MOVIOZKeHHe HX OTHOCHTENBHO JIPYTHX BMELAKUHX MOPO/L YCTAaHaB-
JHBAETCS JIOBOJILHO ONpejle/eHHo. Bonbllias cBexkecTb, OTCYTCTBHE MpPHU3HA-
KOB CKapHHPOBAHHS M OPYAEHEHHA 3THX NMOPOJ MO3BOJAET CYHTATh HX BO3-
pacT MoCAepPYLHLIM.

Oco6enHocTh JHaba30BbIX 1aeK COCTOMT B TOM, UTO OHH He OOHAapyKH-
BawT Oﬂ\p'eﬂ&ﬂ‘eH'H-Oﬁ CBA3H ¢ KAKHMH-JHO0 DHIa0GHCCaNbHBIMH TeJaaMH H pac-

Ta6auwuwa 16

Xumuueckuii coctas Avabasoseix nopdupHros u Auadazos, U

|
o Si0, | TiO, | Al,O4|Fe O3 | FeO 'MHO MgO [CaO [Na,O| K;O | HiO | nn.n. | Cymsia
121| 51,32 | 1,50 | 1549 | 504 | 437 | 0,21 | 249 |621|4,00(4,00(048| 2,48 | 97,59
192|469 | 144 | 1869|723 | 424 | 013 | 498 |7.16|3.06 |15 | — | 334 | 9877
1345164 | 1,04 |1842| 245 |61 |016 | 592 |831/303|1,1 |064]| 147 |10028
135( 51,07 091 |1645| 692 [ 134 | 029 | 255 | 64|411|1,56(194( 6,58 (100,12
140 | 4927 | 0,67 | 17,51 | 408 | 576 | 0,22 | 5,79 |10,13| 3,34 | 0,58 [ 0,08 | 2,71 |100,14
141 | 50,49 | 0,93 | 18,18 | 2,18 | 7,36 | 0,53 | 7,17 [2,33| 5,07 | 0,9 — | 4,22 | 99,36
142 | 53,55 | 0,88 (17091077 |3%92 |032 | 783 |611{3221215 | — | 49611008
143| 4958 | 085 | 1689 | 482 | 4922 | 628 | 609 | 58|345 285 02| 479 | 99,82
1445175 | 08 |187 | 802 | 313 |03 |085 |785|2989 (1,02 — |41 |9951
145 | 48.88 110,84 | 1561 |1 559 | 2,16 | 0,17 | 983 (21515622 |13 | 125|691 | 999
136) 5154 | 087 | 17.26 | 8.26 | 219 | 009 | 430 |659|375]19 | — | 208 | 99,83

IMpumeuvanne 122 121 — guabazosulit nopgupur, Coxoaoscko-Capdaiickoe pya-
tioe none (C. H. Taiic); i134—anaGas, CokonoBcko-Cap6aiickoe pyanoe noae (C. H. Iaiic);
135 — mukpoanatas, Cokoaoscko-Cap6aiickoe pyanoe noae (C. H. Taiic); 140 — muabaso-
seit nopgupur, Kypxyukyas (A, M. Jdwmknn); 141, 142, 146—anabasoswtit mopdipuT,
Kaasap (H. M. Beaswos); 143, 144 — nunabasoBnii nopdupur, Anaeska (A. M. Heimxun);
145 — aawGuTHauposannLlil Aua6as, Benkana (A. M. JeiMkun).

YUncaosmwe XapaKTEPHACTHKR

1
N ananusa a c b S a’ I m’ ¢’ n
121 5,4 3.2 18,3 63,1 - 50,0 24,0 | 26,0 | 60,7
122 10,1 8,6 21,4 59,9 — 52,0 43,0 50 | 76,4
134 8,6 85 209 62,0 — 40,0 50,0 10,0 80,3
135 12,7 6,0 15,8 65,5 — 52,0 31,0 | 17,0 | 79,7
140 8.4 81 24,5 59,0 — 39,0 42,0 | 19,0 | 89,0
141 12,7 28 278 £6,7 22,0 33,0 45,0 — | 88,0
142 10,5 6.4 19,4 63,7 — ‘ 240 690 i 7,0 | 69,0
143 12,1 5,6 21,3 61,0 — 41,0 51,0 8,0 | 65,0
144 91 9,6 14,2 67,1 - 80,0 11,0 9.0 | 53,0
145 13,8 2,8 26,6 56,8 8,0 27,0 65,0 — | 857
146 11,6 6,4 19,5 62,5 — ;50,0 390 | 11,0 | 75,3

[POCTPaHEHD! 1O BCEMY Kee30p Y AHOMY nosicy Govlee HiIH MeHee ) aBHOMEPHO.
310 caMocTOATENbHbIE TENd, MarMa KOTOPhIX «IPOHCXOANT ¢ OOJBUIMX TJY-
GHH, HEMKeJu TOJIO0MBA TeX 'HHTPY3HBHBIX MAacCCHBOB, B KOTODBIX 3aleralor
naiku» [621.

K rtakomy ke BbiBoay mpumen X. M. A6ayanaes (3], paccmarpuBaio-
uinit paiiky aua6Ga3oBBEIX MOP(HPHTOB KaK CaMOCTOATENbHEIE 00pasoBauus,
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He CBfI3aHHBIE € PY/AOHOCHBIMH HH-
TpysuBamu. HutepecHo To, uro 3TN
JafKH H3 Pas3HBIX PYAHBIX PaliOHOB MO
CTPYKTYpPE H COCTaBY OYeHb CXOIHBI.

O renernyecxoit npupoie nuadaso- 137
BBIX TIOP(HHPHTOB HMeETCs H JPYroe
muenne. B. A. 3aBapuuknii paccmar- 103 #p130
puBaer ux, Hanpumep B Kauapckom il
MeCTOPOXKIeHUuH, Kak 3(dysusHbe / 131
nopeasl. OH cunTaer, uTo MHHAaJe-
KaMeHHble TeKCTYPbl M THIHUHEE HII- 10066 /KJB
TepcepTanNbHble  CTPVKTYPBI He Xa-
paKTepHbl /s JKHIbHEIX MOPOJA  OC- /
HOBHOrO cocraBa. Mol He MoxeM
cornacuthest ¢ 3tuM. Ilogobuoro po-
Jla J1aiKy IIHPOKO PacnpocTpaHeHbl B #
mecropoxaenusax  [opuoit  Ilopuu, -
onHcaHb onum u B auteparype. Uro 4

J28 133

JKe KacaeTcd CTPYKTYpPBl 3THX IOPOJ,
To oHa H B 3(PV3UBHBIX, H B YKHJb-

5
HBIX TeJlaX MOKeT OblTh COBeplIeHHO 124
OJIHHAKOBOH M, CJeNoBaTe/bHO, He
OTpefesasieT  xapakTep  3aJieraHHs
nopoJ.

Makpockonuueckun uaGasoBbie
NOPMUPHTBI TIPEJICTABIAIOTCS TEMHO-
3e/1eHbIMH, 1o4yTH 4YepHbIMH. Ha done
OCHOBHOH Macchl BbIESIIOTCS pel-
KHe NPH3MOYKH IJarHok/a1asa; BKpar-
JIEHHHKH TIHPOKCeHa, umess HebO/b-
miHe  pasMepn, 0o0OHapy:KuUBAOTCH
TOJNLKO MojA MHKpockonoM. Onu cia-
ralor okoso 25% mnopoasl. Koporko-
NPU3MATHYECKHE  KPHCTAJJLL  MHPO-
KceHa B maHdax OeclBeTHHI HJIH CJa-
060 senenoBatbl. OnTHYecKHe KOHCTaH-
Tl ero caeaywomue: cNg=48—50%
2V=>56—59", no HHM NHPOKCEH OT-
HOCUTCH K aBruty. Mecramu ox oGpa-
3yer mioMeponop(upoBbie CPOCTKH, OT- ]

Je/bHble HHAMBUIALI HX CEPNEeHTHHH3H- ‘
pOBaHbl, XJOPHTH3HPOBAHBI HWJH 3a-Puc. 8. Bapmauuoﬂ*uag{ anarpaMma XHMHUES
MEUEHbl KaJbUHTOM H AaKTHHOJHUTOM. KOro cocTaBa [aHkoBOro KOMILIeKca.

[lnarnoknas 8 nopdupoBEIX B IeNeHHAX potoK. TabauTuaThie KpHCTA-
JIBL €P0 MHOTJA OGHapY/KHBAIOT HEOTYETJIHBO BHIPAYKEHHYIO 30HAILHOCTD,
MOAUEPKUBAEMYIO M3OGHDATEAbHbLIM PasBuTHeM cepuiiTa. COoCTaB mIarHok.a-
3a B0 BKpamyenHukax Ne 80—82.

OcnoBHass Macca 11a6asoBLIX MOP(HPHTOB LONEPHTOBAS, HO BCTpeda-
I0TCS PA3HOBHIHOCTH, B KOTOPBIX CTPYKTYpa MPUHHMAET BHI OQUTOBOIN M MH-
JorakcutoBoil. Ilnaruoknas, caaraomuit 1o 60% Tnopoas!, mpencTaBieH
XGpomo 00pa30BaHHBIMH JIeHCTaAMH, HEPEeIKO CJ0KEeHHBIMH B JIBOHHHKL.
B nurepernumax JieHcT nuaruoxsasa pacno/iaraloTcs H3OMeTpHYHblE 3epHa
IHPOKCEHa WJH TPOAYKTHI €ro pasyoxKeHHs — XJOPHT, AKTHHOJHUT, Kalb-
LHT — ¥ HAHOMOpGHbIe 3epHa pyaHoro Munepana. [locsaefHuii NocTosHHO
B BHJle TOYEYHBIX BBbIJEJEHHII T'YCTO YCEHBAeT OCHOBHYIO Maccy, NMpH 3TOM

145
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paszbelaeT He TOJbKO MHPOKCEH, HO M JEHCThl IIJarHok/jasa, BCJeACTBHE
yero oHM mpHoGperalor 3yGuarhle ouepranus. HurencuBHo pasBuBaercs
B HEKOTOPHIX JlaHKaxX KaJIbUMT, OH 3aMelllaeT B NIE€PBYIO OYepelb INIArHOKIa3
Il THPOKCeH OCHOBHOH Maccel. O6kyen B AafKax TakyKe HaTPOBHIH MeTaco-
MaTo3, 00yCJAOBHBLIHI TMOfIBJEHHE Ha MecTe OCHOBHBIX IIJIarHOK/JIA30B aJib-
- 6ura. XuMHyecKkuil cocraB 1Mabas3oBhLX NopgHpHTOB NpHBejieH B Taba. 16.

MerpoxnmnueckHe 0COGEHHOCTH NAHKOBBIX MOPOJ

1. Tlogo6io 3 (py3HBHBIM H HHTPY3HBHEIM OOGpa30BaHHAM NOPOLLI Aaii-
KOBOMO KOMIIEKCA XapaKTePH3YIOTCH HECKOJBKO TIOBBIIIEHHON LIETOYHOCTbLIO
i BO BCEX ¢Jyyasdx 3aMeTHHIM mpeoGaalaHHeM HATPHs Hal KajueM, YBeswu-
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UeHHe LIeJIOYHOCTH, KaK BHIHO HA TPHBEJLeHHONH auarpammme (puc. 8), mpo-
HCXOLHT B HANPaBJIeHHH OT OCHOBHBIX MOPOJL K KHCUIEIM,

2. CpenHee 3HaueHHe MapaMeTpa ¢, OTPaXKalOLLEr0 H3BECTKOBHCTOCTh
NOpoJi, B aHAJH3HPOBAHHEIX 06pa3ilaX HECKONBKO HHZKE, YeM B COOTBETCTBYI0-
1HX TOpoaax cranaapTHoro paaa. OcobeHHO Pe3Ko NajaeT coaepKaHue 13-
BEeCTH B TPaHHT-IOpdHupax.

3. PeMHYeCKas COCTABHAA YaCTh TAHKOBONO KOMILIEKca TaKiKe HECKOJb-
KO YKJIOHSIETCSl B CTOPOHY YMEeHbLIeHHS TIO CPaBHEHHIO 0 CPEIHHMH 3Haye-
HuAMH 1opoa 1o s, Ocobenno Pe3ko NOHWKAeTCA COpepKaHHe reaesa
H ManHHS B KHCJBIX MMOPOLAX.

4. Jlaiikn cpeJHero H OCHOBHOINO COCTaBa OTHOCATCH K MOpPOJAaM HOD-
MajabHOro psifa. Pe3ko mepechblleHbl IVIHHO3EMOM TOJBKO IOPOJB KHCAOTO
cocraBa — rpanuT-nopdupsl. CpeaHee 3HaueHue B HAX napamerpa a’ (53,0)
8 3,5 pasa Bblllie COOTBETCTBYIOLIErO TIapaMeTpa OpeJHero THIa I'paHHTOB
(15,0) mo d3au.



IF'masa III

OKOJIOPYJAHBIE METACOMATHUTDI

Meravopdnueckiie MOpoabl, TPOCTPAHCTBEHHO TATOTEINHE K 30HAM
OpPYIeHEeHHsT H O0A3aHHbIE (CBOHM NPOHCXOMKIASHHESM TeM Ke SHIOTeHHLIM
nporeccaM, 4TO M PYAbl, Mbl Ha3biBaeM OKOJOPYIHLIMH MeTacoMaTHTaMiu.
31ty mopoakl 00pasyloTes B pe3yabTate PeaKIHOHHOTO [B3aHMOLeACTBHA Pac-
TBOPOB € MOpOZaMu JiGOro coctaBa npH 0083aTeJbHOM MPHBHOCE OIHHX
H BBIHOCE JPYPHX KOMIOHEHTOB. B OT/IHUHe 0T NOpoj PEerHoHallbHOrO Mera-
Mop(HaMa paccMaTpHBaeMble HAMH METacOMAaTHThl ‘PasBUBAIOTCH JIOKAJILHO,
0OBIYHO TOJMbLKO B 30HAX KOHTAKTOB C MHTPY3NUBAMH H (PEKEe B HEKOTOPOM yJa-
JeHuH oT HHX. Bosblloe pasHooOpasne METacoOMaTHTOB, KOTOPOE YCTaHaBJIH-
BaeTcs OYKBAJIBHO B KamaoM PYAHOM IHoJe, 00yCA0BIeHO PasHIHBIM CO-
CTABOM HCXOJTHBIX TIOPOJ, HHEPTHble KOMIOHEHThbl KOTODBIX OMPEeNeasioT o-
CTaB MEeTaCOMaTHTOB, MHIMBUAYAJBHOCTHIO MHHEDAMU3YIOUIHX DACTBOPOB
H HM3MEHEeHHEM B TIpoIecce MeTaMopduaMa TepPMOJIHHAMHYECKHX YCTOBHIT,

B YAaCTHOCTH TNOCTOSIHHBIM CHHIKEHHEM TemmepaTyphl. Bmecre ¢ Tem ray6una
(hopMHPOBAHKHA MECTOPOXKSHHUIT M JaBJeHNe, Mrpalllie, Kak M3BecTHO, BaK-
HYIO POJIb TIPH PEeNHOHAJIBHOM MeTaMopdHaMe, 34eChb NPAKTHUECKH OJHHAaKO-
Bbl JJI51 BCeX MECTOPOKISHHH, a ecaH W viMeloTes KovebaHud riy6uH, To oHH
CTOJb HE3HAUHTeJbHBl, YTO 110 CYLHeCTBY He OKa3blBalOT BJAHSHHA Ha YCTOIi-
YHBOCTh TTaPareHeTHYeCKHX MHHED aJbHbIX acCOLlHaIHii.

MeTtacoMaTHyecKHe Mpolecchl HaYyMHAal0T IIPOSBJASTLCS elle B MarMaTH-
YeCKYI0 CTaauio, HO '0C006eHHO HHTEHCHBHO OHH Pas3BHBAalOTCs B NocjaeManMa-
THYECKHH 3ITan, Komja BO3HHKAIOT MOLIHBIE 30HBI CKapPHOB, amOCKapHOBLIX
NOPOI H OPY/AEHEeHHE.

Tlas MeracoMaTHYECKHX SBJASHHH BechbMa XapaKkTepHbl OTYeTJIHBO BbIpa-
JKeHHbIE TIPH3HAKH TeJeCKONHPOBAHHS, NPOTBIAIOUHEC B HATOKEHHH OLHHX,
o6bluHO GO0Jee HU3KOTEMIIEPATYPHbIX, TiaDareHeTHUYecKHX accolMHalui Ha
apyrue, 6onee BhicOkoTeMmepaTypHble. Takas cTaiHiHOCTb MUHEPAIU3aNHH
B 06IIeM clyyae ONPee/seTcsl PeKHMOM IIEJOUYHOCTH H KHCJOTHOCTH PacT-
BopoB [71, 74] B cBsI3N ¢ NIOHHMKEHHEM TeMIEpaTypbl.

B Mmecropox tenusix Typras MeTacoMaTHUeCKHe M COOGCTBEHHO MeTaMop-
dHuecKune TPOLECCHl TECHO CBA3aHbl Mejly co0oil, i, eCTECTBEHHO, Mbl pac-
cmanpusaeM ux BMecte. OnucaHue IJaBHbIX THIOB MeTAaCOMaTHTOB MPHBO-
nuTcd B NopsjiKe HX 00pasoBaHHA, NPH 3TOM KOJIHYeCTBEHHAs CTOPOHA
NPUBHOCA M BBIHOCA KOMIIOHEHTOB DaccMOTpeHa B JAPYroM pasiene npH
XapakTepHCTHKe CTaJMi MHHEpa/H3alHiL.
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METACOMATHUTBI MATMATHYECKOTO 3TATIA

Porosukn. OponoBHKoBaHHe 0Ca10YHO-BYJIKAHOTGHHBIX TOPOL IIMPOKO
NPOABMIOCE BO MHODHX MAarHeTHTOBBIX Mectopoxaenusx (Capbafi, Coko-
JoBKa, Berkana, Anaeska u Ap.) B KOHTAKTOBOM OpeoJe ¢ THNAGHCoaMBHbI-
Mu HETpY3uBaMu. HeGoubline cyOBy/IKaHHYOCKHe 3aJeKH M Jaliku, Kak mpa-
BHJIO, He BBI3BIBAIOT POrOBHKOBOH NepexpHCTaNNH3AHH BMELlaionHX Topoj,
YTO CBA3AHO C HEOCTATOYHBIM HX IPONPEBOM.

Hano sameruth, 4T0 M OKOJIO rHIAGHCCANbLHBIX Te NPOIECC POTOBHKO-
BOIl MepeKkpHCTaNNH3alHE MIPOSBIsAeTes HeouHaxkoso. Haubosee HHTEHOHBHO
KOHTAKTOBLIf MeTaMOP(M3M OCYLIECTBISACA Ha (POHTE JBHIKeHHs Marva-
THYecKoro pacnaasa. Hanpumep, B BenkanuHcKOM MeCTOPOKISHHH MOLIHAS
TOJILA MOJACTHAAIMIHX HOPOL
BOCTOYHOrO Yy4acTKa pyJIHO
30HBI, pacrnoJoxeHHas Herno-
CPeICTBEHHO Hajx HHTPY3H-
BOM  (puc. 9), NOJHOCTBIO
OpPOroBHKOBaHa, B TO BpeMi
KaK Ha (raHrax TakHX Kpyn-
HbIX HHTPY3HBOB, Kak CoKo-
qaosckni, Capbalickuit 1 apy-
rue, POTOBHKH cCJarawr ys-
KYI0 30HY, @ MecTaMH Ipak-
THYECKH He OTMeyaloTcs COB-
ceM. Bce 3to cBumerenbcTBy-
eT 0 TOM, UTO. NepekpHcTraJ-
Puc. 9. Cxemaruueckit paspes BeHKaqHHCKOTO JIM3a11Us1 BBI3IBACTCS He TOJb-

G e KO 3HAYHTeJLHBIM TPOTPEBOM

I — Me30KaHO30MCKHE OT/IOMKeHNA 2 — aHNe3HTOBLie nop- R

dupuTL; 3 — Tydm cpeanero coérasa; 4 — Tydwhnre; 5 — BMEIIAOIIHX HHTPY3HIO MO-

H3BeCTHAKH; 6. — aunaGasoBule NOPGUPHTLL 7 — MHOPUTSI; ¢ r
8§ — cxkapHb; 9 — MArHETHTOBbLlE DPY/AbL pO,-’I,, uTo, KOHEYHO, HEOGXO

JHMO, HO H AKTHBHBIM BO3-
JCHCTBHEM IIOTOKOB CKBO3bMArMATHYECKHX PacTBOPOB, KOTOpble B HAlIeM
Ciyyae yCTPeMJSIJIHCh B HanpaB/eHHH ABHAKEHHsS] PAcl/iaBa, HECKOJbKO ore-
pexasn ero. Ha duaanrax ueTpysuu GHUIBTPAUHA TAKMX MOTOKOB, IO-BHH-
Momy, Gblma caabofl, ueM B CYLWIHOCTH H OOLSCHSETCH 34eCh He3HAYHTEeJb-
Las cTeleHb OPOrOBHKOBAHKS BMEIAIONIHX INOPOL.

Bmecte ¢ TeM B psze pynHbix mosedt, Hanpumep Kauapokom, Kypkyn-
KYJAbCKOM H IPYTHX, OTJAeAbHBIMH GioKaM#u cpesd 3(p¢hy3uBos 1 TMyhoB orme-
YAIOTCA TIOPEKPHCTAIIM30BAHHbIE TIHPOKCEH-IJ1arHOKAa30Bble TOPOLI, OUeHb
CXOdHblE € KOHTAKTOBLIMH POPOBMKAMHM, XOTS OHH IIPOCTPaHCTBEHHO COBep-
LIEHHO He CBA3AHbI ¢ MHTPY3UBAMH, DTH IOPOIb IIPHYPOUSHBL K 30HaM 1po6-
JIEHHH BYJIKAHWTOB H, KOHEYHO, He ABJIAIOTCS POrOBHKAMH B TOYHOM TOHHMA-
HEK 3TOrO TepMiHa, OHH BO3HHKAIOT B YCJIOBHAX MPOTPeBa MCXOAHBIX TOJLI
BbICOKOTE@MIEPATY PHEIMH PACTBOPAMH, BhI3bIBAIOIAMH POrOBHKOBONOL06HY IO
nepexkpucranansanuio abdysusos u tydos. [Ipu 3m0M Tpollecce Mo BHKHLI
TOJBKO MAarHHii m HaTpuii, 1pyrue xe xKoMnoxentsl — Si, Al, Fe — ocraiores
WHEPTHBIMH. [Ipouecc OpOroBHKOBAHHUS H B KOHTAKTOBBIX OPeONaX COMPOBOK-
Aancs HHOHILTPALHOHHBIM METAaCOMAaTO30M, OHAKO NPHBHOC H BBIHOC KOM-
NMOHEeHTOB OblJIH BechMa OnpaHHyeHHbIMH.

Porosukn BO3HHK/IH B YCIOBHSIX TIPOPPECCHBHOMN cTa i MeTaMophuama,
UTO 10Ka3biBAETCs HaJMuHeM TCeBIoMopho3 mHpokceHa mo ambubonay @ mo-
SIBJIEHHEM B POrOBHKAX JOBOJBHO MHOTOYHCJIEHHBIX MeNIKHX amnogus ra66po-
sinoputos  (Earajickoe pyaxoe nose) u auopurtos (Benkasa), He oGuapy-
AUBAIOLIHX CKOJBKO-HHOY/1b 3aMeTHBIX H3MEHEHHil Ha KOHTAKTe © Poro-
BHKAMH,
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ITpouecc oporoBuKOBaHHs Obll BecbMa AJHTENBHbIM , BEPOATHO, He
OPPAHUUHBAJCA TOMBKO ManMaTHYecKol cragueil. OH NPOLOKAICT U TIOCTe
pacKpHCTAJIH3alMH HHTPY3HH, B HocjeMarMaruyeckuii sran. Oanako noa-
Pa3IEyIUTh B KaXKA0M KOHKPETHOM c/lyuae DPOTOBHKH IO CTALHAM HEeBO3MOMK-
HO, TAK KaK 3TOT mpouecc B TypraficKuX MecTOPOXKIeHHAX TIPOTeKaJ Hempe-
puiBHO, OpOTOBHKOBAHHIO, HEGMOTPA Ha GJIH30CTb MHTPY3UBA, TIOABEPraIHCh
He BCe NMOPOJAbl B 0AMHAaKOBOH Mepe, HanGonee Jerko M noJHO nepekpHeTal-
JH30BLIBANHUCL TVIMHHUCTBIE H KapOOHATHO-IVIMHHCTBIE CaaHlbl, TY(QHTE, He-
CKOJIBKO XyiKe TY(BI, HeGJAronpUaTHLEL B 3TOM OTHOWeHHH 3ddy3usbl. [To-
caeqHHe O0HAPYAKHUBAIOT OPONOBHKOBAHME, HO OHO MOYTH BCErAa ODPAHHYH-
BAETCS TOJBLKO TepPeKpHCTaNIn3alneil OCHOBHOH Macchl, BKpaNJIEHHHKH
n1ardoKiasa B OCHOBHOM COXPAHSIIOTCS, a POroBoit oOMaHKu Nepexoisar
B IIHPOKCEH.

[To TexkcTypHbIM NpH3HAKaM BHIIENSIOTCS JiBa TPOCTPAHCTBCHHO TECHO
CBA3aHHEIE THIIA DPOrOBHKOR: M0J0CYATHIE M MaGCHBHBIE. DTH Pas/HUHA TeK-
ctyp 0OYCJOBJIEHb! MPUPOLOH HCXOIHBIX TIOpoL M B npeobiajaouieM uyHcge
Cy4aeB OKAa3blBaIOTCA [yHACTSL0BAHHbIMH,

PoroBuxi BCex MeCcTOPOKIeHHH XapaKTepH3YyIonCcsd TOHKO3CPHHCTBHIM
CTPOEHHEM M 3HAUMTENTbHON TReppocThio. OKpacKka pOrOBHKOB cepas, TeMHO-
cepas, oOyc/J0BaeHA NPUCYTCTBHEM NHpPOKceHa, ambubona n GuOTHTA.

[To MuHepaybHOMY COCTABY BLIIEAAIOTCA CJACAYIOLHE Pa3HOBH/HICTH
PONOBHKOB: 1) MHPOKCEH-MIATHOKIA30Bble; 2) MHPOKCEH-I1ATHOKIA3-PONOBO-
oOMaHKoBNEe; 3) IIarHOKAa3-porasoo6MaHKoBLe; 4) TIarnoKkaIa3-porosood-
MaHKOBO-OHOTHTOBLIE, B) Naanuokgaz-GuoTHToRble; 6) MIarHoxkaas-KBapiie-
Bble; 7) MIarHoxkJaas-0HoTHT THIEPCTeH-KOP1Hep HTOBbLE.

Cornacuo xkaaccaubpukamuu IT. Dcroma [154] u ®. Tepuepa [136], poro-
suku Typras OTHOCATCH K MHPOKCEH-PONOBHKOBOM ¥ aMduO0-POroBHKOBOH
thamuam.

[TpucyrcTBHe B POroBHKAX 3HAUUTEJNBLHOTO KOJHYECTBA (OILHOBPEMEHHO
yCTOHUMBBIX MHUHEPAJIOB: MNJAArHOKAa3 + jauoncup + porosas ofMaHKa +
I KBapIl -+ MarHeTHT CBHIETEJLCTBYET O NaJEeKO He MOJHOH NOABHKHOCTH
LLEJOYHBIX METaJIoB M 0co6eHHO Kamaus. (B mpoTHBOIONOKHOCTE 3TOMY Mar-
HU] H 4ACTHUHO KeJIe30 B POTOBHKOBYIO CTYMNEHb [PaBHoBecisa OblIH T0BHK-

.ubl, Jlag pporosuxos Typrasi He xapakTepHbl IUMHHENb, AH1aJy3HT H KOpIH-
ePUT, T, €, MHHEpanbl ¢ H3OBITOUHBIM VIHHO3EMOM,

[THpOKCEH-NJAATHOKJA30Bbl€ POTOBMKH CPEAH APYIHX Pas-
HOBHJHOCTE]] 3aMeTHo mpeobmagaiT. B CapbalickoMm MecTOPOMIEHHH J10-
BOJIbHO MoulHad toauma (1o 80 ) nonocyaThbiX MUPOKCEH-MIATHOKIA30BbIX
DOrOBHKOB IIPOCJEKHBAETCA B JexaueM GOKYy BOCTOYHOH PYIHON 3aekH;
8 COKOJIOBCKOM — aHAJOTHUHLIE DOTOBHKH MPOTHATHBAIOTCS [IOUTH B MEpPH-
1HOHAJNLHOM HampaBJeHHH BJOJb 3aNafHOrO KOHTAKTa UHTPY3HBA JIHOPUTO-
BbIX nopdupuTos, B o6ouX caydasx PONOBUKH 10 NIPOCTHPAHHUIO W MaleHHIO
cMeHsoTeH TY(MUTAMH H KapGOHATHO-TJIHHUCTBIMM cJaHavu. MaccHBHbR
P OKCEH-TIVIaTHOK/Ia30BbIe [POPOBHKH, 06D a30BaHHble 110 OCHOBHLIM H UaCTbio
cpenHuM 3(dy3uBaM, LIKPOKO MPEICTaBIGHEl B KOHTAKTOBOM OpeoJe rad6po-
AHOPHMTOB AJNEUTHHCKOTO MECTOPOZK LeHHS.

HasBauHble POrOBHKH, KPOME OCHOBHbIX MHHEPaJoOB (MupokceHa W TIa-
THOKJ1a34), HePeIKO COlepxat TPHMech PoroBoil odManki, GHOTHTA H KBap-
11a, WHONAA BoJuacTOHWTa. B JlaHHOM accouualuy M3peaKka MosBJsSeTces npa-
HAT; OH BO3HHKAET HECKOJNBLKO NMO3Ke NUPOKCeHA U narnokaasa. [lo MHeHHO
II. C. Kop:xuuckoro [68], o6pa3zoBaHde npaHaTa TpH MaJloil 10BHAKHOCTH
nenoueii HeGIaTOMPHATHO, TOCKOJBLKY H/AET BbLAGJEHHEe 3HAUHTENLHONO KO-
JHUECTBA YIJIEKHCAOTH. Bmecre ¢ Tem name mpu BbelcokoM aasiennn CO,
H3 KapOOHATOB yeTOHYMB TOABKO KAJBIHT H TO B ACCOLHAUMAX, HeJOChILLeH-
HbIX KpeMHe3eMOoM,
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B DeHkanuHCKOM MeCTOPOMKIeHHH B HENOCPEJACTBEHHOM KOHTaKTe
C KBapleBBIMH JHOPHTAMH POrOBHKH COJAeP/KAT OPTOKJAa3, KOTOPBIH, Kak
H B HWHTPY3HBHBIX TIOPOJaX, Pacrnojaraencss B BHle LEMEHTa CPeLH IPYTHX
MuHepaaoB. B yuacTkax, mae ero JOBOJBHO MHODO, IVIATHOKIA3 NepexpH-
CTAJJIH30BbIBAETCS M NpHOOGPEeTaeT MPH3MaTHUECKHE OY€pPTaHHSA.

ITupokceH npecTaBieH MEIKHMH H30METPHYHBIMH 3ePHAaMH, HepeiKo
obGpasylomwuMu o6ocobenHble [ydacTkH. Bbigensiiorcss Be pasHOBHIHOCTH
nmHpokceHa: 1) OGecuseTHbld, GaH3kmil K guoncuay (Ng = 1,708, Np = 1,676;
+2V=58—56") u 2) szenenblii, nieoxpoupymwouihit ot 3esqesoro no Ng a0
ceporo mo Np M colep:KallHi MOBLIIIEHHOE OTHOCHTEJILHO MEPBOr0 KOJI-
YEeCTBO OKHCHOJKE/Je3HOro KOMIOHEHTa (Ng=1,726—1,730, Np = 1,696—
1,702; +2V = 46—48°).

Paaauunoe, HO MOYTH Beerja HeGOMbIIOE COAGPIKAHHE B POrOBHKOBOM
MHPOKCOHe TeTeHOePrHTOBOH MOJeKYJ/bl VKa3blBAeT HA HENOJHYIO T0IBA-
HocTb kenesa. lIupoxne unrepBannl uavomoppuama Fe — Mg mapsany ¢ mpo-
CTHIMM MHHEPAJBHBIMH ACCOLHALHAMH BecbMa XapakTepHbl 1V THPOKCCHO-
BbIX POrOBHKOB [136].

B porosuxax uwaie Bcero GuiBaeT NPHMEPHO PABHOE KOMIHYECTBO MHPOK-
CéHa N MJAariokJasa, HO HepeJKH cJaydal, Korja OJHH H3 HHX pPe3Ko npeol-
Ja1aioT, YTo, NO-BHAMMOMY, 3aBHCHT OT OCOOEHHOCTEH cocTaBa HCXOAHBIX
MOPOA U B MePBYIO ouepe/b OT COOTHOLUIEHHS B 3TY CTYIeHb PaBHOBECHS HHep-
THBEIX KoMnoHeHTOB: Ca0 : Aly,O; : Si0O,. Tak, B KapOOHATHO-TIMHHCTBIX CJIaH-
11aX KaJbLHTOBbLIE MPOCJIOH 3aMECTHAHCH TIOUTH MOHOMHHEP aJLHBIMH arpera-
TaMH MUPOKCceHa, a oborallelHble aJlOMOJHIHKATHBIM MaTepHaloM — TJia-
FHOKJa30M, B MEHbILIE Mepe JIPYyraMH MHHep alaMH.

[Tnamoksnas B poroBHKax MOLOGHO THPOKCEHY TPEICTABAEH METKHMH
(ot coteix poJeft Muaaumerpa 1o 0,1—0,2 mu) H3OMETPHUHBIMH 3€pHaMH.
CocTaB niaruoksaasa B POrOBHKAX H3MEHUYMB, COepIKaHHe B HEM aHOPTHTO- -
BOH MOJIeKYJIBbl KoJe6aeTcs B IIHPOKHX npejenax: ot 8 no 30% u pexe noi-
HiMaercs gaxe 10 48%. \

HenocTosHCTBO cOCTABA MIAaNHOK/Aa3a B POrOBHKAX CJYHKHT OIHHUM M3
JA0Ka3aTeabCTB OCAZ0YHOTO TIPOHCXOKICHHS NEePBHYHEIX TIOPOJ, 10 KOTODbIM
BO3HHUKJIH POroBiKH. B TO ke Bpems 3T0 MOATBEPIIaeT BHICKa3aHHOe Mmpel-
nonoxexHue 06 uneptHoM noseaerud Ca0, Al,O;, SiO,.

B nHpOKCeHOBLIX POroBHKax MOCTOAHHA HeGOJBIIAA NPHMECh POTOBOI
o0OMaHKH M OHOTHTA B BHIe OTACJALHBIX 3€PeH HJIH HeGONBLIHX CKOMISHHII.
PasnoBecHasi acconuauusi MHHepa/aoB H3o0parkeHa Ha JaHarpaMMe COCTAB-
naparencauc (puc. 10),

ITupoxceHOBBIe POPOBHKH, KaK, BIIPOUEM, H BCE JAPYrHe HX PasHOBHIHO-
CTH, B 30He OpY/IeHeHHs MOABepraloTcsl CKapHHPOBAHHIO, CKAMOIHTH3AlHH,
YACTHYHOMY 3aMEILeHHIO PYAaMH, MHI0TH3al[HH.

[ITupoKCeH-NNAarHoKJa3-poroBoo6MaHKOBHE POrOBHKH
MPOCTPAHCTBEHHO TECHO CBA3aHbl ¢ APYrHMH pasHoBHAHOCTAMH. Onu mpen-
CTABJASIOT TEePexOoNHYI0 30HY K (hamuu poroBOOGMAaHKOBBIX porosukos., Ot
NHPOKCEH-TINIATHOKJIa30BbIX (PONOBHKOB OTVIHYAIOTCS LIHPOKUM Pa3BHTHEM PO-
roBoil 06MaHKH H 3HAYHTEIBHBIM COepIKaHueM GHOTHTA.

Bee npyrue 0co6eHHOCTH, KOTOPbIe NPHBELEHB! HAMH JJ8 THPOKCEH-M1a-
rHOKJ1A30BbIX POTOBHKOB, MPHCYLIH H 3TOH Pa3HOBWIHOCTH, MOSTOMY HET He-
06XOHMOCTH MOBTOPATHL WX Onucanne. OCTAHOBHMCH TOJBKO Ha XapakTepH-
CTHKE POroBoii OOMaHKH, NPEICTABJICHHOH HIOMETPHYHLIMH HJIH HECKOVLKO
BBHITAHYTBHIMH KPHCTaJAJdaMH, u3peika goctaraiomumi 0,5—0,7 mm B8 nauny;
o0bIYHO JKe 3epHa ee H3MepsIOTCH COTbIMH H Pexe MAeCATHIMH JOAAMH MUJ-
JauMeTpa.

B wandax ona mireoxpoupyer: Ng— 3eaeHblil, GypoBaTo-3eseHbll,
Np—cepuiit, OaeaHo-3esennlil, Yroa mnoracauna cNg=19—26° nmokasarenn
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npeoM/eHHs, H3MepeHHbLIe B HMMEPCHOHHBIX JKHIKOCTSX, KOJ1eBJIIoTeA:
Ng=1,682—1,671; Np=1,660—1,651; Ng—Np=0,025—0,019; 2V=64—78".

Heesenopanus NOK4a3blBaoT, uTo poroBast oOMaHKa NPH BHICOKHX TEM-
mepaTypax VCTOMYMBA H MOJKET HaXOJHTbCS B PABHOBECHH C THPOKCEHOM.
[losToMy TOsiBAeHHE B aCCONMALHKU C TNIATHOKJIa30M poroBoit 0OMaHKH HJIH
mHpOKCeHa OOYCJHOBJIEHO He TeMmmepaTypoif, a XHMHYECKHMH YCJIOBHSMH,
B uacTHOCTH noBbienuem otHourenuii (Mg—Fe) : Ca u Fe: Mg, cnocoGer-
pylomux o6pa3oBanuio amMm(puboaa BMECTO KIHHOMHPOKCEHA [68]. PaBnosec-
Kas napareHeTHUecKas accolMalus s 3TOH PA3SHOBHUAHOCTH POTOBHKOB
yke Heckoabko HHas (pue. 11). Maruuit u Jkejeso 3jaech Beayr cebs
HHEePTHO.

[InarMoKaa3-poroBoo6MaHKOBbL € POTOBHKH HE COACPHKAT
nupokcena. liBernoil MuHepas TpeicTaBjeH 31€Ch TOJMBKO porosoii oOmat-

Ca0, Bo Cal

“H.‘,D,Nuz(}

H,0,Na,0
|} 4,0, N, +Cp, An, He

He ,Mm, An,Cch

Mu

fun Lpm Mm[ Opm
(Mg.Fe)0  Bu AR,04 (Fe,Mg0) bu A?,0;
Puc. 10. uarpamma cocTaB-napa- Puc. 11. Iuarpamma cocTaB-napa-
reHe3HC H}lpOKCEH-ﬂ.ﬂaI‘HDK.ﬂ23051:1)( remesuc HHPOKCeH-ﬂJ’]&I‘HUKJHQOBHX
POTOBHKOB, POTrOBHKOB.

KOif, XapaKTepHCTHKa KOTOPOil NpuBejieHa Bhilie. JlanHble POrOBHKH pacmo-
NaraloTcs BO BHEINIHel 30He KoHTakTa (BeHKaluHCKOe MecTOpOXIeHHe), oT-
Jledisisich OT WHTPY3HBa 30HOil MHPOKCEHOBLIX POrosHKoB. Ilo-suaumomy, sTa
auns MeHee BBLICOKOTEMTEPATYPHA, XOTsi «CIy4aH COXPAHEHHsi POroBoos-
MaHKOBBIX POTOBHKOB B caMoil BHYTPEHHEi 30He OpeoJja, B HEeNoCpeICcTBEH-
HOM KOHTaKTe C TPaHHTOM WJIH TPaHOJHOPHTOM, MOKA3bIBAKOT, YTO TeMIepa-
Typhl B (halun POroBoOGMAaHKOBBIX POrOBHKOB NPHOJMKAIOTCA K HHXKHEMY
npejesy MarMaTHuecKHX Temnepatyp» (133l

PoseunkBuct (Rosengist) namues BoO3MOMHBIM NPOBECTH TPaHHIY MexK-
1y (auusivu MHPOKCeHOBBIX M aM(uOOJ0BLIX POrOBHKOB 110 TeMmilepaTtype
HHBEPCHH HHU3KOTEeMINepaTypHOro MJAarHoK/aasa B BBICOKOTeMIepaTypHbii —
okomo 700°. Oanaxo @. Tepuep [133] He cornalaercs ¢ 3THM, TaK KdK B [aH-
HOM cJIyuae YYHTHIBAETCsI TOJNLKO TeMIlepaTypa H He IPHHHMAaeTcs BO BHHMAa-
Hue nasjenne. Kpome Toro, oH CuHTaer, 4TO ONTHYECKHE ONpe/eseHHs BLICO-
KO- M HH3KOTEMIEpPATYPHBIX ITATHOK/IA30B ellle He COBEpLIeHHbl H MOTYT
MPHBECTH K Cepbe3HbIM OMHGKAM.
~ Teonornyeckoe mosiokeHne PaccMaTpHBAEMbIX POTOBHKOB TOKa3biBaer,
4TO OHH N0A0GHO THPOKCEHOBLIM POTOBHKAM SIBJSIOTCS 06pa3soBaHHSIMH Bbi-
COKOTEMIIEPATYPHBIMH, H HX NMPOCTPAHCTBEHHOE MOJOXKEHHE, KaK HaM Npel-
crapisercs, 0OYCJHOBIEHO CKOpee BCEro He CTOJbKO TeMIepaTypoil, CKOIbKO
KOHLEHTpaLlHell B cHCTeMe MarHHd, JKeaesa, KaJdblua H HECKOJIbKO MOBbIIEH-
HBIM JIOKAJIbHO [aBJIeHHEM. -

Illnarvoxanas-poroBooO6MaHKOBO-6HOTHTOBbBIE pPOTOBH-
KH XapaKTepH3yloTcsi NpucyTcTBHeM 0oJblioro Koaumuectea (1o 20—25%)
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GHOTHTA, JUCTOUKH KOTOPOro, pacnogarasich cy6napajieabHo, NPHAAIT 1o-
pojle OTUYETIHBO CJAAHIEBATLIT BHA. DTH POrOBHKH BO3HHKJH HA4 MecCTe TOH-
KOCJOHCTHIX TY(QhHTOB, o6orallleHHbIX NeNn/J0BbIM MaTepHaIoM.

Ilnaruoknas-6HoTHTOBLHE pPoOroBHKH. TOHKHMH mosocami
OHH TIPOCJIEIKHBAIOTCA B /e aHTHKIHHAAH DeHKaNTHHCKOro MEeCTOpOM 1eHus
M B HEMOCPEJCTBEHHOM KOHTAKTE C HHTPY3HBOM — B AJIaeBCKOM PYAHOM MO-
Je. Makpockonuuecku 3TH POroBHKH GoJiee TeMHbIE, 4eM Bce APYrHe pasHo-
BHIHOCTH, H O0Jlee pacciaHuoBaHbl Ogarofapsi cyGnapaiienbHoOMy pacro-
JIOAKEHHIO B HUX OHOTHTA.

B uudax, kpome 6HOTHTA, BCEr/la VCTAHABIHBAIOTCH OJIHTOKI43 B BHIE
MEJIKHX H30METPHYHBIX 3ePHBIIIEK, KAK NPHMeCh — POTroBasi 0OMaHKa i B Va-
KOl 30He KOHTAKTa C MHTPY3HBaMH — OPTOKJa3. dTa MHHEDAJLHA"A acco-
LHAIHS BO3HHK/JIA B YCJOBHAX OTHOCHTENBHO BLICOKOI MOABHIKHOCTH KaJlHf.
B nenom ke 145t pOrOBHKOBOIl CTYNEHH PaBHOBECHS, KaK ViK€ OTMEYaJaCh,
XapaKrepHa HEeMmoJHas MOABHKHOCTb Llesoue.

BroTHT noa Mukpockonom 3eneHoBaTo-0ypuiit. CAoMKeH TOHKHMH /LT HHHBL-
MH JHcToukamd. Hepeako Takue nHCTOUKH, pacnogarasich cyGnapadnienbHo,
Kak Obl orufalor 3epHa mjaarHokaasa. Mexkay Tem BCTpeyalores ydacTKi
B pPOropHkKax, riec OHOTHT KOHLEHTpHpyeTcsi 060COOJEHHBIMH THe3aMu 0e3
Kakoii-nu6o BHAMMOIT opHeHTHpoBKH. Cpetonpenomaenue OnotHta no Nm
okoqo 1,645, uTo yKasbiBaeT Ha HOPMAaJbHYIO €ro »KeJe3HCTOCTb, PABHYIO
npumepno 45—48%. Porosas o6MaHKa NpHCYTCTBYET 3[4€Ch B BH/IE GIHHNY-
HBIX 3epeH. OnTHueckHe CBOMCTBA ee aHAJOTHYHBI POTOBOIl OOMaHKE U3 1py-
I'HX pa3HOBH/HOCTEIl POrOBHKOB.

[Tnarnokmna3-6HOTHT-KOPAHEPHTOBLI e POTOBHKI —
6onbllias peKoCTh B KOHTAKTOBBIX 30HaX runabuccanbHbIX HHTPY3HBoB Cap-
Gaii-CokonoBckoro Kommyekca. OHi BCTpeueHbl NOKAa TOAbKO B paitone Ben-
KaanHckoro 1 CoKosoBcKoro MecTopoikiaenuil. Buemue 3to Temibe, mior-
HBIE, ¢ 3aMeTHOIl CJaHIeBATOCThIO TTOPO/ILI, HEUETKO 060co0/IMI0ILHECH CpeLi
JAPYTHX pa3HOBHAHOCTeHl poroBHKoB. OT (aunu NHPOKCEHOBLIX POTOBHKOB
paccMaTpHBaeMas pasHOBHIAHOCTb OTIHYAETCS MPerK/1e BCEro 3HAUHTENbHbLIM
npucyreTBuem OHOTHTA, 06Ja1alollero HEeCKOJbKO IOBLILIEHHOI Keae3nc-
tocThio (Nm = 1,660—1,656, uto cooTBeTCTBYET KeneauctocTH 54—5H8& moae-
KyJIDHbIX NPOLEHTOB), U TOsBJIeHHEM 37eChb KOPAHEPHTA, CBHAETENBCTBYIO-
LIero o0 HEenoJHoil MOJABHKHOCTH Kanns. KopanepHT npeiacTaBieH MeakHMi
H3OMEeTPHYHBIMI 3epHAaMH, B KOTOPbHIX HHOT/A y1aeTcs YJOBHTH e/1Ba 3aMeT-
Heli maeoxpousM. Onrtuueckue cpBoiictBa Kopaueputa (Ng— 1,548—1,654;
Np = 1,540—1,544; —2V = 48—50") nokasbizaloT, 4YTO COCTAB €ro HeCKOJbKO
MEeHSeTCH.

IMnaruokaas, cocrasasiomuii 1o 60% oGbema mnoposbl, npeacTas/ies
3nech angaeauHom Ne 37—45. XapakrepHo, UTO KUCAbLIH MJIarnokaas u KajaHe-
BbIii TIOJI€BOi MINAT B 3TOHl Pa3HOBHAHOCTH POTOBHKOB HE BCTpEUalOTCA.

[Ilnaruokaaz-kpapuesble porosiuKH OcobeHHocTb 3THX TO-
POl — MOBOJBHO 0 HOOGpa3Hblil WX cocTaB. LIBeTHbIe MuHepaJbl BCTpeyaloT-
Cfl CHOPA/AHYECKH H B €/IHHHYHBIX CIydasX.

[Tog MHKpockomoMm B luaH(ax Hapsl1y ¢ MeJIKHMH H30MEeTPHUHbLIMH
3epHaMM KBapua M OJHroK/1asa, COAepPrKallero MeJKYio Chillb MarHeTHTa,
BCTpeualoTest Gosee Kpynubie noppupodaacts onuroknas-anaesuna. [ocnen-
HHE SIBJIAIOTCH PEJHKTOBBIMH, COXPAHHBIIHMHCA MPH MPoleccax POroBHKOBO
nepekpHCTaNIH3aLHKH NOpPHPOBLIX TOPOJ, BEpPOsITHO, KHcaoro coctasa. Or-
CYTCTBHE B 3TOIl PA3HOBHIHOCTH POTOBHKOB MHPOKCEHA CBHAETEJNLCTBYET
0 TOJTHOH HHEPTHOCTH KaJblHsl H KPEMHHSI.

XHMHYECKHII COCTAB PAaCCMOTPEHHBIX HAMH Pa3sHOBHIHOCTEH POrOBHKOB
MOYTH MIEHTHYEH COCTABY MCXOJHBIX IOPOJ, M0 KOTOPHIM POTOBHKH 00pa3o-

BaJIHCh.
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Kourakrossie anabOurutel. B Entaiickom u BenkanuHckom pyaHbIX mo-
J9X PasBUTLI BeCbMa CBOe0Opasnblie aJb0HTOBbIE METACOMATHTDI, IPHMbIKAIO-
e B BH/JE HENIMPOKOil TNPepBIBHCTON TOJOCH K HHTpy3uam. Hsydenne
NoKasaJgo, YyTo TMePBHYHO 3TO ObLIM AHAE3HTOBbIE NOPMHPHTHL M B MEHbLIEH
Mepe KpHCTalJIoKAacTHYecKre Ty(ul cpealero cocrasa. B pesyabrarte HaTpo-
BOTO METACOMATO3a Ha3BaHHBIE MOPOALl 0KA3aJHCh MOJHOCTBIO albOHTH3HPO-
BAHHLIMH M NEPEKpPHCTANIH30BAHHLIMH ¢ 00pa3oBaHHeM THNHUYHLIX /s Me-
TACOMATHTOB TPAHOBACTOBBIX CTPYKTYP. ‘

PacnonoxenHbe B KOHTAKTe ¢ aTbOHTHTAMH 1ab6po-THOPHTEL H HOPH-
Thl MJH HE HM3MEHeHbl MOYTH COBEpPHIEHHO, HJH B HE3HAUHTENbHOI CTereHR
XJOPHTH3HPOBAHBI U 3NMA0TH3HPoBaHbL. [lo KpaiiHeit Mepe B HHX HET CTOJDL
YeTKO MPOABHBIINXCS ABJCHHH aabGUTH3AUMM. DTOT (AKT, a HMEHHO PE3KO
BLIDAJKEHHBII KOHTPACT B PAasBUTHH HATPOBOTO METACOMATo3a, HE MOZKET
ORITh OOBACHEH € NMO3HLMIA TaK HazbiBaeMoro H30HpaTeALHOro mnocjaeMarma-
THYECKOTO 3aMellleHHs. B TaKoMm cJjiyuyae B PaBHON Mepe JOJKHbI OBLIH OBl
3aMelaThbest anbOHTOM M IJIATHOKIA30 HHTPY3HBHBIX MOPOJ.

C pyroit CTOPOHBI, NPEJINOJOKEHHe 0 TOM, YTO aJNbOHTH3ANUNS CBA3AHA
¢ mpoleccaMi PerioHaJbHOTO MeTaMop(hH3Ma W He HMEeT MPHUMHHOI 3aBH-
CHMOCTH OT CTAHOBJEHHSl KOHTAKTHPVIOUIHX C HHMH HHTPY3HBOB, HECOCTOsI-
TeJIbHO XOTsi Obl OTOMY, 4TO B HEKOTOPOM Y/JajJeHHH OT KOHTaKra ¢ rabopo-
THOPHTAMH H AHOPHTAMH Ha IPOJIONKEHHH 3TOM JKe 0Ccald0uHO-3(Gy31uBHOI
noJaochl TOPMUPHTEL H TY(D bl Maa0 anlbOHTH3HPOBAHBI.

Conoctasasis, Takum o00pasom, Bee HMmelouHecs (AKTHl, Mbl NPUXOAHM
K BBIBOJY, UTO Pa3BHTHe HATPOBOTO METACOMATO3a CBA3aHO C JeiiCTBHEM
«IIeIOYHOH BOJHBLI® B MAarMaTHYECKYl0 CTalHIO CTAHOBJEHHsI HHTPY3HIL
J1. C. Kopmxunekuii [69] epsizbipaeT Takue fABAEHHA CO CKBO3bMAarMaTHUECKH-
MH PACTBOpPaMH.

AnbOUTHTLL PA3BHTH JIOKAJbHO, H HX B3aHMOOTHOIIEHHS C APYTHMH Me-
tamopduUECKHMH TIOPOJAMH MAarMaTHUECKOH CTaJHH, HampHUMep ¢ pOrosi-
KaMH, OCTAJHCh HEBBIACHEHHBIMH.

METACOMATHTb] MOCITEMATMATHYECKOIO 3TAMA

B ycloBHAX perpeccHBHOro MeramMop(uaMa poJb IPHBHOCA 1 BBLIHOCA
KOMIIOHEHTOB 3HAYHTEJNILHO BO3pacTaer. 1_[0]1 BAHSIHHEM IIocJeMarMaTHue-
CKMX PAacTBOPOB MOPOJABLI PAa3HOrO COCTABA WHTEHCHBHO H3MCHAIOTCH, H BO3-
HUKAalye 1Mo HUM MeTacOMAaTHTbl He TOJILKO HE COXPAaHdAT YepT NEepBHYHO-
O CTPOEHMSH, HO M 3HAUMTENBHO OTIHYAIOTCs Mo cocrtaBy. Ilpn sToM KOMMO-
HEHThl HCXOJAHBIX MOPOJ HJH yKe BBITECHAIOTCS MOJHOCTBIO, UTO HMEET MecTo
npx 06pasoBaHiH CIJIOMIHLIX MATHETHTOBLIX PyJ IO M3BECTHAKAM H alOMO-
CHIHKATHLIM NOPOJAAM, HJIH Ke YacTblo COXPAHAIOTCH, KAK, HampuMep, npn
CKapHOBOM IIpollecce, H BXOAAT B COCTAB HOBBIX MHHEPaJOB.

HMsamenenue cocrapa pacTBopa [PHBOJHT K HApYLICHHIO PaBHOBECH:H
(pacTBOp - MUHepaJbl) U BBI3BIBAET CMEHY OHOIl MapareHeTHUeCKoi aeco-
UUAIKH, KOTOPAs NpPH AAHHBIX YCAOBHAX CTAHOBHTCS HEYCTOIUHBOI, APYroil,
Gosee papHoBecHoii. [IpHueM Kayknas nmapareHeTHYeCKas accolHalusa OTAe-
JISIeTC OT JAPYroil SICHO BBHIPAYKEHHBIMH TPH3HAKAMH 3aMelleHns.

Hano 3amMeTHTb, UTO B KOHTAKTOBO-METACOMAaTHUYECKHX MECTOPOKICHH-
X nedopMalMOHHbIe TIEPePLIBbI, CBH/IETENLCTBYIOLLHE, KAK H3BECTHO, O MyJb-
CAalMOHHOM XapakTepe MOCTYMJIEHHS PACTBOPOB H ABJIAIOULHECSH OJHAM H3
OCHOBHbIX KpPHTEpPHEB CTaJAMNHOCTH Mnﬂepanooﬁpmosamm, He BbICTYNAKT
TaK OTYETJAHBO, KAK B THAPOTEPMa/bHBIX KHILHLIX MecToposKienusx. Ilpo-
lecchl METACOMAaTo3a 3Jech HAYT (PPOHTANbHO, OXBATHIBAsA, KaK NMPABHJO,
3HAYHTeTBHLEe Macchl ropHbix mopoia. ITostomy cmeHy napareHeTHYeCKHX
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accoUHallil BO BPEMEHH NMPHXOAHTCA ONpeaensTh GoJblie BCEro Mo MHKpPO-
CTPYKTYPHBIM COOTHOLIEHHSIM, B YAaCTHOCTH IO 3aMeleHHIO OJHHX MHHepa-
J0B ApyrdMH. YUTo Ke KacaeTcs JKMIBHBIX H TPOMHJIKOBBIX BbIJEJAEHHIT, TO
OHH TNPOABIAIOTCA OOBIYHO B cpejaHe- H OcoOeHHO B HH3KOTeMIepaTypHbie
cTaauy Meracomarosa. Bo3amoxkHO, 4TO HasoXKeHHe NPOXKHIKOBLIX 06paso-
BAHHI M CBH/ILTEJILCTBYET O KPATKOBPEMEHHbIX Ae(OpPMAlHOHHBIX Tepephi-
BaX, HO B LIEJIOM Y HAac HeT OCHOBaHHil pa3jesTh eJHHLIH MpOIecc MHHEpa-
JIH3ALHH 3HAUYUTENbHEIMH TepepLIBaMH.

TekToHHuecKHe MOJABHIKKH, BbIPA3HBIUHECS B TOSABJIEHHH Pa3JHYHOrO
pojsa TPEUIHHOBATBIX 30H, BEPOATHO, CJAYKHJH He TOJBKO MYTAMH IHPKYJIs-
[IHH PacTBOPOB, HO H B H3BECTHOI Mepe ONpeefsyin JOKaIH3alHI0 Meraco-
maTHTOB. Kax/1as napareneTnueckasi accolHallHsi pa3BHBaJach Kak 1o pa-
Hee 00pa3oBaHHLIM METACOMATHTAM, TAK H HEMOCPEJCTBEHHO MO MepBHYHLIM
nopoxam. ITo muennio JI. C. Kop:kuHCKOro, H3MeHEHHE pexHMa LIeJOouHO-
CTH — KHCJIOTHOCTH IIOCJ€MarMaTHYecKHX PacTBOPOB CBA3AaHO C MOHHMKEHH-
em Temnepatyphl. OnHako 6bL10 OBl HEJOCTATOYHEIM OOBSCHATH NPHYHHY
IBOJIIOLIMH PACTBOPOB TOJNBKO crajom Temmepatypsl. CoctaB pacTBOpOB BO
MHOTOM 3aBHCHT OT YCJOBHIl IIPOJBHKEHHS, OT PACCTOSIHHS [0 oYara H Xa-
pakTepa INoOpoJ, Yepe3 KOTOpPble pPACTBOPHI NMPOXOAAT H C KOTOPBIMH OHH
B3aumozelicTByloT. TolbKO coueTaHHeM 3THX H MHOTHX ApPYyrux (akropos
MOZKHO OOGBSCHHTB IOABACHHE NPH OJH3KHX TEMIEpaTYpPHHIX YCJIOBHAX Ha
MecTe, CKaeM, M3BEeCTHAKOB H aJIOMOCHJHKATHBLIX NMOPOJ JIHOO CXOAHBIX,
JAub0 COBepLIeHHO PAa3JHYHBIX N0 COCTaBy MeracomartHToB. M Bce ke, He-
CMOTpsi Ha pa3Hoo6pa3ue MeTACOMATHUTOR, 06LLAs TOCAEL0BATEeJbHOCTb HX
oGpa3oBanus B pyAHBIX noasx Typras ¥ B APYruxX pyAHBIX NPOBHHUHAX yAH-
BHTEJbHO CXOAHAS.

B nocnemarmartiueckuit 3Tanm NPOHCXOAHA0 o6GpasoBaHHe aJbOHTOBBLX
H CKamnoJHTOBBIX METacOMATHTOB, H3BECTKOBLIX CKaPHOB, MATHETHTOBBIX Py
H anocKapHOBHIX Cpe/iHe- H HH3KOTeMIepaTypHEIX MEeTacOMaTHTOB.

AnbGuToBble MeTacomaTHThl. HanGosee paHHHM Tocj/eMarMaTHYECKHM
npoueccom B paAfe Mecropoxaenuit Typras sBasercs lleqoyHoit (HaTpHe-
BbIfl1) METacoMaTo3, BhI3LIBAIOILHI OKOJOPYAHYIO albOHTH3AIHIO BYJIKAHOr€H-
HBIX M MHTPY3HMBHBIX Nopoi. Anb6GuTH3alus oObIYHO pacnpocTpaHeHa GoJee
LIHPOKHM OpPeoJioM, YeM cOGCTBEHHO CKapHbl H opyJeHeHHe, 06pa3yst BHeLI-
HIOI0 OKOJIOPYJHYI0 30HY*, XapakTepHblii NMPH3HAK BHICOKOTEMMEpPaTYpPHBIX
MeTaCOMAaTHTOB — TECHBbIH MapareHe3auc ajbGHTa C AHONCHIOM H OTCYTCTBHE
B 3TOHl PAaBHOBECHOH acCOLMalHH 3MMA0TA H aKThRHOJMTA, T. €. MHHEpaJoB
cpeiHeTeMnepatypHoil (auuu, KoTopasi, KCTATH CKa3aTh, NoJb3yercs Gonee
IIHPOKHM paclnpocTpaHenHeM B pyaAHbiX noasx Typras.

BbicoKoTemnepaTypHblii HATPHEBBIH MeTacoMaTo3 B OKOJOPYAHBIX a710-
MOCHJHKATHBIX TNOpoAax TNPOSABHJCH BecbMa HEpaBHOMERHO, OTAENbHbIMH
«GJOKaMH» H THe3/1laMH, YTO CBSI3aHO, NMO-BHAMMOMY, C Pa3/HYHOI NMPOHH-
11aeMOCTBI0 HCXOJHBLIX nmopoA. OpHako B obuieM cay4yae Hanbosee HHTEHCHB-
HO 3TOT Npolecc NMPOTeKal B KOHTAKTOBOM OpeoJieé HHTPY3HBOB, IJle OT/eJb-
Hble Y4acTKH IOJIeBOLUNATOBBIX MOPOJ, B TOM YHCJI€ H anHKajbHble YacTH
HHTPY3HBOB, 0Ka3aJIHCh HAlLleJIO albOHTH3HPOBAHHBIMH.

C ynanennem oT KOHTaKTa MeTacoMaTO3 3aMeTHO OC/1aGeBas H TPOHC-
XoJuna JHIIb YaCTHYHAS JeaHOPTHTH3aAUMs IJIarHoK/aasos. Kanabuwii, ocso-
GoMaaBlLIKiics NPH Pas3JOKEHHH aHOPTHTOBOI MOJIEKYJbl, pacXoloBajcs Ha
oGpasoBanue auoncuaa. llesounoit MeTacomaTo3 He BHI3bIBAJ KOPEHHOI me-
PecTPOiiKH MepBHYHONH CTPYKTYPHI MOJEBOLWINATOBLIX IOPOA, B HEKOTOPOil
Mepe H3MEeHAJIHCh TOJbKO OCHOBHag macca 3(y3HBOB H LeMeHT B Tydax

* [lpouecckl HaTPOBOrO METACOMATO3a MAarMaTHUECKOTO H MOCAEMArMaTHYECKOro 3Ta-
ncis OYeHb CXOMHBLI, H NMOSTOMY HX pa3fie/ieHHe JeJaeTcH B HeKOTOPOii MEpPe YCAOBHO,
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3d CHeT NOABMCHHA 31€Ch MEJKO3EPHHCTBIX ATPETaToOB NHPOKCeHa. AAbGUHT
paspHBaJica riIaBHLIM 06pa3om neeBAoMopdHo.

B ortaeabHbix cayuasx npouecc anbOHTH3AINK HOPQHPUTOR H TYHOB
(Kauapckoe, CoKoI0BCKO® M APYTHE MECTOPOIK/eHHS), tydpuros (Capbaii),
4 TaKKe aniKa/ibHLIX yacteit nATPy3nBoe (Cap6ait, CoKo/I0BKa) COMpOBOK-
A4JICS PA3JIOKECHHEM LIBETHHIX MHHEPAJIOB H BHIHOCOM BXOISIIIHX B HX COCTAR
JREIC3a B MarHus, T. €. MPOHCXO/IHI NPOLECC OCBETJIEHHS NEePBHYHBIX MOPOJL.
Takue mopojsl WHPOKO NpeacTaBieHL He TOABKO B Typrae, Ho u B apyrux
PYAHBIX NPOBHHLHAX; HaNpHMep, Ha Ypaje OHH [AeTadbHO OMHCAHBI
JI. H. Opunnnukoseim [101]. Onnako Hepeaxo npd anbOHTH3AUHH BBIHOCH-
70Ch TOMILKO KeJ1€30, Mariuid OCTaBAJICA HAa MECTe M BXOAHMJ B COCTAB JIHOI-
CH/a OKOJOPY/HLIX AHOMCH/-IJIATHOKJA30BBIX MOpod. Bee 310 cBHaeTenbet-
BYET O TOM, 4TO B PAaHHELIeNOYHYIO CTA/HIO METACOMATO3d AMIOMHHHI, KaJlb-
UHIT 0 KpeMHHIT BelH ceGsi HHEPTHO, a JKeJ1e30 i MAarHuii 06,1a 1401 HEKOTOPOIt
MO/ABHKHOCTHIO.

ITOT BLIBOJ CHPABELMNE He /A BCEX C/AYUAEB METaCOMATO34. Hanpuwmep,
B Kauapckom MecTopoxaenun npH  aabOUTH3ANHH KBAPIEBLIX MOPHHPOB
MPOHCXO/IU 3HAYMTEIbHLIT BLIHOC KDEMHHsI M KaJHsi W NPUBHOC MAarHmus,
KaJIbLHsl M YACTHYHO JKesle3a (cM. HuzKe Taba. 28). B peayabraTe Bo3nukaau
MHPOKCEH-aNLOHTOBbLIE METACOMATHTHI, COBEPIIEHHO HE COXPAaHHBIIHE nep-
BUUHOH CTPYKTYPBI, HO BechMa CXOIHBIE 110 CTPOCHHIO C POTOBHKAMH. JKese-
30 W MarHHit B JaHHOM C/yuyae CKOpPee BCero 3aHMCTBOBAJIHCH W3 BMeELLalo-
HLHX PAAOM PacCTOJNOKEHHBIX NOPGHPHTOB M TY(OB, aTbGHTH3ALHS KOTOPHIX,
Kak Obl10 CKAa3aHO, COIIPOBOK/A/1ach BHIHOCOM 3THX 3JeMeHToB. Takoe mect-
foe nepepacrpenesente Wi, HHaue roBOpsl, BHIPABHHBAHHE KOHUEHTPALHH
/KEJ1€3a, MarHus, OTYACTH KPEMHHSI H KaJblHs OCYLIECTBASJIOCh B 30HE Me-
Tacomartosa AMQQY3HOHHBIM TyTeM 6Ge3 NMPHBHOCA HX MHHEPAIH3YIOLIHMH
pacTBopami. JTOro Heab3si cKaszaTh o HaTpuu. Cyasi MO HAHHBIM XHMHUe-
CKHX d4HaJM30B (CM. HHiKe Taba. 25, 26), npu aabOHTH3ALMH DPa3THYHBIX
MOpOL KOJMHYECTBO HATPHS B HUX 3aMETHO YBEeJNHUHBAETCS, B TO XKe Bpems
Colepikanne Kaausa HAH yOBIBAET, MM COXpaHAeTCsi (peke) MPHMEpPHO B Tex
7K€ KOJHYecTBax.

B uenom cymmapuoe cogepmanue uiesouefi B mopojax npu HaTPOBOM
METacoMaTo3e 3aMETHO BO3PaCTaeT, YTO JaeT OCHOBAHHE TOBOPHTL O IpH-
BHOCE HATpHs MHHEpPaJu3yIOIWHMH PAaCTBOPAMU.

Heckonbko HHOro THNa aabfATH3ALHS OTMeYasach HAMH B HEKOTOPBIX
apdysusax Kauapckoro n Kypxyukyabckoro pyaHBIX modaeit. OrnenbHble
NOKPOBbI AHAE3UTOBLIX MOP(QUPHTOB, PACTOJOKEHHbIE CPeAH APYIHX CXOI-
HBIX ¢ HHMH IO cocTaBy 3ddysiusoB u Tyhos, oKasaauch a/1b0HTH3HPOBAH-
HBIMH 0OJiee MJIH MeHee PaBHOMEPHO 10 Beell Toalle. AnbOGHTH3AIMA B HUX
He 3aTyXxaeT ¢ yAaJeHHEM OT PY/IHOi 30HBI, OHA MPOCIEKHBALTCA € TOH JKe
CTENEHbIO HHTEHCHBHOCTH 3a Npe/iesiaMi pyAHBIX noseil. B 1o ke Bpema pac-
NOJOKEHHbIe CTPATHIPAQHYECKH BLILIE W HHKe HX 3DPY3HBBH H TYDH asb-
GHTH3HPOBAHLI HECPABHEHHO MeHblle, Bee 9T0 HABOJAMT Ha MBIC/b, YTO ab-
OHTH3aLMA JAHHBIX NOPOJ OCYLIECTBJSAIACh aBTOMETaMOP(GHUUECKH MOL0GHO
TOMY, KaK 3TO NPOHCXOJAHUT ceilyac B pafioHaX aKTHBHOTO BYJKaHH3Ma.

Kak ormeuasoch, HaTPOBLII MeTacOMATO3 XapaKkTepeH He TOMBKO /I
BLICOKOTEMIIEPATYPHOIT cTajinuH, OH GHKCHPYETCA NPH CPEAHAX H HH3KHX TeM-
nepatypax. OIHaKO MOABHAKHOCTH KOMIOH@HTOB, a CJEL0BATEJILHO, H PaBHO-
BECHBIE TapareHeTHYeCKHe dCCOUHAUMH B MOCJAETHHX COBEDIIEHHO HHbIE.

Kanuespifi MeTacoMaTo3 B NMPOTHBOMONOKHOCTH HATPHEBOMY IPOSBHJI-
¢ B pyAHBIX moasix Typras orpannyeHno. OH Bbipasuicsi B GHOTHTH3AIHH
TEMHOLBETHBIX MHHEPaJoB HHTPY3HBHHIX mopox Cokomnoscko-Cap6aiickoro,
Anaesckoro u Kauapckoro pyambix moneii. Muorue uccienopatenn [69, 45]
CUHTAIOT 3TOT NPOLECC ABTOMETACOMATHUYECKHM.
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CkanonuToBble MetacoMaTHTel. [IpocTpaHCTBEHHO 3ITH MOPOJbLI TECHO
CBSI3aHL ¢ MAarHeTHTOBHIMH pyAamu. OHu NpoCNexHBAIOTCS B BHIE Paziiv-
Hoil (opmbl o6ocoGaeHHit Mo mepudepUd WK Jake BHYTPH PYAHBIX Tel.
B GoJblIHHCTBE CBOEM CKANOJHTOBblE METACOMATHTHI BO3HHUKAKOT B MPHKOH-
TAKTOBOI 30He HHTPY3HBHBIX TOPOJ H BMeLIAILHX opyleHeHHe 3(py3HBos
wan tydos. Tak, Ha CoOKOJOBCKOM MECTOPOMXKACHHH HAa3BAHHbIE MOPOJILI
CKOHIIEHTPHPOBAaHbl B OCHOBHOM Ha J[BYX PYAHBIX Y4acTKax — I0KHOM
H ueHTpaabHoMm. Ha 10)KHOM ydacTKe CKamoJHTOBbie METAaCOMaTHThI cjara-
10T Jiexaunit 60K pyAHOH 3a/exH, npuueM ¢ HeGOJbIIHMH NepepbhiBaAMH CKa-
NIOJHTOBEIE METACOMATHTEI MPOC/EKHBAIOTCA MO PYAAMH Ha TIYOHHY OKOJI0
350 m. Eute 6osnee moutnas (okosao 600 m) mosoca 9THX NOPoj (PUKCHPYeTCH
Ha UEHTPAJbLHOM YYacTKe BJ0Jb 3aNajiHOr0 KOHTAKTa PYIHOH 3a/exi
¢ 0Ca/104HO-BYIKAHOreHHOI Toqiueil. CKanoauT passubajcs 3/ech mo miada-
30BBIM H aHAE3HTOBBIM MOpGHPHTAM H TY(am.

AHajlornyHoe NMPOCTPAHCTBEHHOE MO0JOKEeHHe 3aHHMAaloT CKaNoJHTOBbIe
metacomatuthl B Cap6aiickom mectopokaenmn. ITo manupim T'. A, Cokodnosa
u C. M. IIpoxopoBoi, OCHOBHAf Macca CKallOJUTOBbIX METaCcOMaTHTOB
CKOHIEHTPHPOBAHA B BOCTOYHOH M I0r0-BOCTOYHOIH PYIAHBIX 3ajemax B
NPOMEKYTOUHOH 30HE MEXJy AHOPHTOBLIMM TnopdupHTaMy H CKapHOBO-

PYAHBIMH TeJaMi.
B AJIEIIHHCKOM PYAHOM TOJ€ HHTEHCHBHON CKalOJHTH3AllHK TOABEpr-

Auck AMaGasoBnle W aHAe3UTOBble NMOPGHPHTHL, Jaitkn ra66po-jnadasos
M NMPUMBIKAONLAs HEMOCPe/ICTBEHHO K PY/IHOIl 30HE YacTh rHnaduccajibHOro
ra66po-1HopuToBoro HHTpy3uBa. OcHOBHas Macca CKanoJUTOBBIX MeTaco-
MAaTHTOB 3/ieCh CKOHIICHTPHPOBAHA Haj pyLaMA.

[MpumepoM pasBHTHS CKANOJHTOBLIX METACOMATHTOB BHE BH/IHMOI CBS-
34 ¢ HHTpY3HBoM cayxuT Kauapckoe mectopoxaenue. MoillHbie 30HE CKa-
NOJHUTOBEIX METACOMATHTOB, JIOCTHTAlolLiMe 371ech HECKOMbKHX COT MeTpoB,
06pa30BaHbl B OCHOBHOM Ha MeCTe CJIOHCTHIX TyhoB, TYhduToB n 3ddysnsos
KHCJIOTO, CPeIHero W OCHOBHOTO cocTapa. B 3ToM MeCTOPOXMKIEHHH CKamoJil-
TOBbIEC OPO/Ibl — OCHOBHbIE METACOMATHTBI, 10 KOTOPHIM B 3HAUHTENbHOI Me-
pe pasBHBajoch MarHeTHToBoe opyaenenue. Haunbonee HHTEHCHBHO CKanoJn-
TH3allHs NPOSIBHJAACH B BEPXHeil YaCTH PY/AHOIl 30HbI, ¢ rIyGHHOI OHA 3amer-
HO yMmesbmiaercsa. Ha Goapmux riyOMHAX, HampuMep, B CeBepo-3anajiHoMm
VuacTke MECTODOXKIEHHs NOSBAAIOTCA rpaHaTtoBble cxkapubl. [locaennue,
0/HAKO, MPHCYTCTBYIOT B MECTOPOXK/EHiH B COBEpPUIEHHO MNOJAYHHEHHOM
KOJIHYeCTBe.

B paiione EunrtajicKuXx MeCTOPOMAEHHH CKamNoJHTOBLIE METACOMATHTH
BCTPEUeHbl BHYTPH HHTpY3HBa raG0po-AHOPHTOB, OHH KaK OYATO OBl HE CBSi-
5aHbl ¢ MpOIecCAaMH OpPYyJeHeHHs W PacnojaraioTcsi B HEKOTOPOM yAaJeHHH
OT CKApPHOBOPYAHBIX TeJ, Pa3MelleHHbIX B 0CA/I0YHO-BYJIKAHOTEHHOM TOJILE
[43]. B nporuBononoxuocTs 3ToMy B [laBBIIOBCKOM MeCTOPOXKIECHHH CKamo-
JAUTH3AIKs 1a6OpO-1HOPHTOB, AHOPHTOB M JHOPHTOBLIX NOP(HHPHUTOB coIn-
POBOXK4JACh HAJOMEHHLIM  MATHETHTOBHIM H  THTAHOMArHeTHTOBLIM
OpYIIEHEeHHEM.

Takum o6pa3oM, CKamoJHTOBble METACOMAaTHTbI, KaK BH/HO M3 NpHBC-
JIeHHBIX TPHMEpPOB, MPOCTPAHCTBEHHO OLIBAIOT JIOKAJAH30BAHBl B PA3HbIX
yyacTKax py/AHOH 30HB, a HHOrna u BHe ee. [losoKeHHe 3THX MeTacoMaTH-
TOB B PYAHBIX MOJsAX ONPEAENAJOCh Mpexjie BCEero HaJHyHeM AaJloMOCHJIH-
KATHLIX MOPOJ, OCHOBHOH COCTABHOI YaCTbIO KOTOPLIX SIBJSIOTCS MAardoKia-
3bl. B M3BECTHSIKAX CKANOJHT He BCTPEYAETCsl, YTO OTpe]eTeHHO yKasbipaer
Ha HHEPTHOE TOBE/IeHHe aJIOMHHHS H KpeMHHs. B cBoio ouepe/b, HHTEHCHB-
HOCTb 3TOTO TIPoIecca M MOJHOTAa npeoOpasoBaHHsl MEPBHUHBIX aMIOMOCH/IH-
KATHBIX TIOPOJL B 30HE METACOMATo3a 3aBHCEJNA OT MOPHCTOCTH M Pasfpol-

JIEHHOCTH NOCJEAHHX.

98




CKanoJMTH3alUNs OTMEuaeTcsi BO BeeX KpPYIHBIX MecTopomaenusx Typ-
ras, Ho HamGoJee WIHPOKO MPOSIBHIACH TOIBKO B cesepHoil wacru [aBHoro
PYJHOTO MOsica, B IOAHBIX MECTOPOMK/IEHHAX 3TOT MPoLecc He MOAYUHI pas-
puTHs [43].

CKanoJHTOBbIE METACOMATHTLI He 0OHAPY/KUBAIOT TECHOI CBSI3H CO CKap-
HaMH, XOTl [MPOCTPAHCTBEHHOE COBMEIIeHHE HX Y4acTKaMH OTMEqaercs
5 AnemnackoM d COKOJOBCKOM MECTOPOXKAeHHAX. B 1esoMm ke yCTaHaB/H-
BaeTcst CBOeoOpa3Hblii AHTATOHH3M, BbipaalollHics B TOM, 4TO TaM, rie
HHTEHCHBHO MPOSIBHJICH XJOPHBI MeTacomMaTto3, MHPOKCEHOBbIE H OCOOEHHO
rpaHaToBble CKapHbl MOYTH He o6pasyiorcs. [IpHmepbl 3TOro H3BECTHHI HE
ronsko B Typrae (Kauap), Ho u B Anrtae-CasHCKoil TOpHOH 00/1aCTH (An-
sace, Tasr-TaGparckasa rpymnna MectopozkaeHuil). CKkanoanTH3ats no oTHo-
LIeHHI0 K cKapHOBOMY mpoteccy Gosee pattss. CKanoanT passuBaeTcs B pe-
ayabTate HHOHIBTPAIHOHHONO TaJOH/HO-IIEJOYHOr0 METacoMarosa aqiloMo-
CHINKATHBIX 1TopoA. [To cyllecTBy 3TO «POCTOH» METACOMATO3 [69], B KOTOpOM
VYdCTBYIOT TOJBKO PACTBOP H TOPHAs NOpoJa.

[To reoXHMHUECKHM OCOOEHHOCTSIM JaHHBIH MPOLECC CKOpee BCEro MOKET
GLITh COMOCTABJEH C aJbOHTH3AIMEelH, HO PE3KO OTJHYaeTCA OT Npolieccad CKap-
HooGpa3oBaHusl. YUHThIBAs BCe 3TO, HE COBCEM YNauyHO HA3bIBATb CKANOJH-
TOBblE METACOMATHTHl «OKOJOCKAapHOBBIMH Hopojamu» [68], Tem Goiee, uto
OHH U4CTO CO CKapHaMH MPOCTpaHCTBeHHO pasobuienbl. Hempasuabho, Ham
KazKeTesl, OTHOCHTD CKAMOJMTOBLIE METACOMATHThI H K cKapHaM [45], TaKk KaK
yeaoBHs o6pazoBaHua MX pasinudbi. CKanoJHTOBbIE MOPOJbI MOKHO Ha3bl-
BaTb CKapHaMH B cayuae, ecad, Kak npeanaraer JI. H. OBuHHHHKOB [101],
MOJ 3THM TEPMHHOM <«IOHHMAaTbh BCE dCCOLHALMH TMEPBHYHBIX KOHTAKTOBO-
pPeaKIMOHHBIX MHHEDPAJIOB, CONPOBOKAIONIMX PY/BL.. i 0GPa3yIOIUX ¢ HIMH
e/HHBle Teaa...». B NoHATHE «CKapH», KakK OyJeT MoKasaHo HHZKE, Mbl BKId-
LbiBaeM Dosee y3KHil CMBICT.

[To BHeLIHEMY BHAY CKAmOJIHTOBbIE METACOMATHTHI JOBOJBHO PasHo0l-
pasubl, [logo6Ho ckapHaM, OHM HHOTJa GBIBAIOT IPEACTaBJCHBI KPYIHO3E-
HHCTBHIMH MHHEpaJbHBIMH arperatami, Ho 0oJjiee BCEro 310 CpejiHe- HiH
MEJKO3ePHHCTBIE CBETJO-Cepble M  3eJeHOBATO-CEepbie NMOPOJbl MACCHBHOTO
cnoxenus. Mspeaka, npasia, cybnapa/e/lbHoe PacnoaokeHne KpHCTalloB
CKaMoJMTa TpHAAeT MOpoAe CBOeoGpasHbii monocuathbiil obauk. Takune me-
TAacOMATHTE 00pa3oBaHbl mo cioucTeiM Tyhdurtam. B Kauapekom u Coko-
JOBCKOM MECTOPOZK/IEHHSIX HepPeIKo BCTPeualoTcss pajHasbHO-TyqHCThE ar-
peraThbl CKamnoJnTd, BHEIIHe CXO/Hble ¢ TYPMAJHHOBBIMH CJaaHIAMH. BwmecTe
CO CKamoJuToM, coctaBasiomum B cpeanem 70—90% ofbema moposbl, MOUTH
BCeraa MOKHO BHAETh CBETJ0-3eJeHblil MHPOKCEH, BKPamJeHHOCTb MarHeTi-
Ta, MHPUTA M Pexke CKOIUIeHHs TeMHO-OYyporo rpaHara. [Tog MHKPOCKOMOM,
KpoMe Toro, NOCTOSIHHO YCTaHaBjaHBawTcs Gosee mosanue ofpazoBaHus —
AKTHHOJIHT, TYPMAJHH, AMaTHT, XJOPHT, ajbOHT, IEOJMTBl, Ka/JbUHT, HHOT-
na daoronur (dasbigosckoe u CokojloBCKOe MECTOPOJK/JEHHA) H TMPEHUT.

Ckanonur o0pasyercs riaaBHbiM 00pasoM 3a cyeT MOJEBbIX LINATOB.
Ha pasnuunbix 0oOpasiax MOPOABI MOXKHO IPOCJEHUTH TMOCTENEeHHOE BLITEC-
HeHHE 3THX MHHepajion ckanoanToM. HayasbHasi cTajus 3aMelleHisi BhIpa-
JKaeTcs B MOSIBJEHHH CPe/lH IMOJEeBOLINATOBOH Macchl HHTPY3HBHBIX TOPOL,
3¢ dysusos, Tydos, TyhdHTOB H POroBUKOB HeGOJBUIMX CKOIUICHHIT CKamo-
JUTa, KOTOpEe MO BeJHUHHE CBOMX 3€PEH e/lBa PasjuuyaloTcs paxe MpH
CHJTBHBIX YBEJHYEHHSIX MHKPOCKONA.

Hepenko mosiBieHHI0 CKANoOJHTa B BYJKaHHTaX NPeiLIECTBYIOT Npolece
06pasoBpaHHs TOHKO3EPHHCTOrO NHPOKCeHa (AHONCHAA) M MEpeKPHCTaNII-
3alHs1 OCHOBHOH Macchl, KOTOpasi CTAHOBHTCSl OYEHb IMOXOKEH Ha POrOBHKO-
By10. OlHOBPEMEHHO ¢ MUPOKCEHH3AlHeH NPOTeKaeT UeJOUHO MeTacoMaTos.
00yCIOBANBAIOLIKI B KOHEYHOM cueTe mpeoOGpasoBaHue NMepBHYHO 3(Py3HB-
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HBIX TOPOJ B NHUPOKCEH-aabOGHTOBLIE MeTacoMaTHTeL. [locaennune, Haao 3aMe-
THTb, He Bcerja OblBAalOT NPOCTPAHCTBEHHO CBH3dHBI CO CKATIONHTOBLIMH Me-
TACOMATHTAMH, MOPOH OHH PA3BUBAIOTCS B Pa3HbIX YY4acTKAaxX PYAHOH 30HBL.

HayanbHble MOMeHTHl pasBuTHs cKanoauta Mo sdgdysusaMm u Tyham
O4YeHb XOpollo TpociaexuBaioTes B pPyAHoil 30He Kauapckoro mecropomie-
HUsI. 37ech B y3Koil nogoce (1o 2—3 cM) KOHTAKTa BYJKAHOTEHHBIX MOPON
H OMHCbIBAEMbIX METACOMATHTOB CKAMOJHUT NpPEICTaBAeH MEJKHMH e/iBa pas-

Puc. 12, TToWiKuIHTOBEE BK/IOUEHHS MTHPOKCEHA B CKAMOJHTE.

JMUHMBIME NPOCTHIM [V1430M HIOMbUaTLIMH KPHCTAJAJIAMH, ArPEeraToBbie CKol-
JIEHHs KOTOPLIX B BHJIe THe3[ OTMEYdlOTCs M BHYTPH BYJKAHOTEHHOH TOJUIH
B HEKOTOPOM Y/JaJeHHH OT KOHTAKTa. DTH MEIKO3ePHHCThIE arperaThl GLICTPO
H JIOBOJIBHO pe3Ko CMeHAIoTcs Gojee KPYMHO3€PHHCTHIMH CKaMOJHTOBLIMH
metacomatutamu. [lo-BHAMMOMY, B Npollecce MeTacoMaTo3a MeJKHe 3epHa
CKalloJHTa MepekpucTa/IH30BBIBAIOTCA H NPHOOPETAI0T KPYNHONPH3MaTHUe-
CKHI1 rabuTyc.

B 3pdysuBurix o6pasopaHusx HanboJsee JIErKo M MOJHO 3aMellaeTcs
CKaroJIMTOM OCHOBHA4s Macca, BKPAIVIEHHHKH TJIarHOK/Ja3a HEpeaKko Coxpa-
HAITCH B BHJAE MOHKHJIHTOBBIX BK/AIOYeHHH. [Ipu 3TOM BK/IIOUEHHBIH IIario-
K/la3 B OJHHX Ccayyasx UMeeT COCTaB aJAbOHTa, UTO CBHETEJAbCTBYET O 3aMe-
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LICHHH CKANOTATOM a/IbOATH3HPOBAHHLIX MOPOJ, B APYLHX — COXPAHSET 30-
HalbHOCTb M COCTAaB aHIe3HHa uan jnabpagopa. Ilocneanee ykasniBaer Ha
T0, MTO CKATIONUT PASBHBAJICA H MO MOPO/AM, He MPETepeBLIHM MpefBapH- _
TeJAbHO anbOHTH3aUMH. PasBuTHE CKAMoONHTA B NHPOKCEH-MJATHOKIA30BbIX
POrOBHKAaX H/ET CHATbL-TAKM 34 CYeT MOJEeBOHINATOBOH Macchl, MHPOKCEH cO-
XpaHsieTcs B BH/le NOMKHJNTOBBIX BK/IIOYEHHH B CKano/iute (puc. 12).

B pyaHbIX monsix cKAamoAHTH3ALMS MArMaTHYECKHX [OPOJ] NPOSIBJSIETCSI
HEPABHOMEPHO, MO TpellHHaM H 30HaM ApobGaeHus. Hepeako B ckanomaurto-
EBIX METACOMATHTAX COXPAHAIOTCH PeAHKTHI HCXOLHBIX MOPOJL.

Cocras ckanosura Gosee HAH MeHee MOCTOSHEH. DTo MAPHAHT, coaep-
Hamui 18—25% MelionuTOBOI Mosiekyasl (taba. 17). Ckanoantnsaupn

TaGauma 17
CocTap ckanoquTos, 06pasoBaBWEXCH MO nJaarHoknasam

Ontuueckne Fiitdre
~ CT 4 \OJ ECT
[Mopoin, moiseprinnecs LOCE? 3"’;”" t‘;g:,g':,’,ﬁ.‘j .\|u?’1iclnlzLum'_”
e 1134 113 ¢ MBI 4
CKATIONHTH3AUHH Mose-
i NA4rHoKA4308 HO", 7 fhi
NO ’ Ne KYAnt

[a66po-ntuoputsl, Earaiickoe pya- Jlabpajop | 1,558 | 1,544 36

HOE mnoJe Ne 52

[a6opo-a1nopHTHI, Anemnnckoe | Jladpanop | 1,550 1,538 24
MeCTOpOK IeHHe Ne 56

Poropoo6mankonssie JHOPHTH, [Ox- Annesun 1,549 | 1,537 23
HO-AlaeBcKOe MECTOPOIKIEHHE No 46

[TupokcenoBre aHoputoBLE TOP-
(upurel, KypKyHKyabckoe — Mecro- Aunnesnn | 1,546 1,536 19

poOKIEHHE Ne 43

unabdazosrie nophuputl, COKOI0EB- Jlaépanop | 1,583 ] 1,539 28
CKOE MECTOPOXKIeHNe Ne 56

Huabaszossie mopdupurer, AjeniHH- JlaGpamop | 1,548 | 1,537 22
CKOE MEeCTOpOMieHne Ne 58

AunesuroBoie  nopdupnrel, Kauap- Anzesun | 1,550 1,539 24
CKOE MECTOPOMIeHHE Ne 44

Ksapuessie nopdups, Kauapckoe AabGuT 1,548 1,538 22
MECTOPOIKIEHHE Ne 5

Tyddnuru, Capaiickoe mecropowk- | Oauroxnas ‘| 1,545 | 1,537 18
nenue Ne 28

[Iupokcen-naarnoxaasossie porosu- | Oanrokaas | 1,548 | 1,539 22
ki, DenkaiuHckoe MecTopomienie Ne 23

NOBCPraloTest pasaHyHble MO COCTABY MOJEBOMIIATOBLIC MOPOALI, U TeM He
MEHE¢ NpH HHTEHCHBHOM METACOMATO3€ COCTAB CKAaMOJIHMTA OKa3biBAETCH 60o-
Jee Hli MeHee OMHAKOBBIM. IIpoucXoanT Kak 6bl BHIpAaBHHBAHHE KOHIEHT-
paUHH OCHOBHBIX KOMMOHEHTOB BO BCefl CKaMOJHTH3MPOBAHHON ToJlle, YT,
BEPOATHO, CBI3aHO C BLICOKHM XHMHYCCKHM NOTEHIHAJOM X/JA0PAa M HATPHSA
B TOCIEMarMaTHuecKuX pactBopax. XJopcoaeprKalluil CKamoJuT He BCTpe-
HAETC B PABHOBECHH C OCHOBHBLIMH M CPeIHHMH NJjarHoknasamu. B pac-
CMaTpHB4€MOM Clyyae MeTacoMaTo3 NpPOTeKaeT HEPaBHOBECHO, H COCTAB
BO3HHKAIOUIEro CKanojnTa COBEPIIEHHO HE 3aBHCHT OT COCTABA 3aMElIeHHBIX
MIarHOK1a30B. ITHM OOBACHACTCS M OTCYTCTBHE KaKOMH-THOO KOppeasuuH
MEAIY CKaNnoJHTOM M Iardoknasamu (puc. 13). ITostomy npemnosxennbe
A. C. Kopxunckuym [69] n T. Baprom [5] anmarpammul PaBHOBECHSI MIATHO-
K143 + CKaNoJNHT He NPHMEHHMBl ISl MHHEepaJbHbIX accouuaunit Tvprasd.
HepasiopecHoe cocTosiHHE CKanoanTa W MAArHOKJIa3a THIHYHO H A5 MHO-
X aApyrux mecropoxkaenuii (Tasit-Ta6parckas rpynma, Amsace, r. Baa-
roJaTh H Ap.).

H. C. KopmuHcKkHii NpH H3YYeHHH CKallOJHTOB B apXeicKux mopoaax
Bocrounoit CHGHDH YCTaHOBH/I, YTO «BMECTe ¢ VBEAHYEHHEM OCHOBHOCTH
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MJIarHoK/aa3a po3pacTaeT W OCHOBHOCTL CKaMoJiTa, MPHYEM BO BCEX CAYYanx

CKanoauT sipasercs Oojee OCHOBHBIM, Ye€M COCYLIECTBYIOULHIT ¢ HHM IJaruo-

, KJ1a3; B CpeJHeM CO/IepKaHHE OPTOCHJIHKATOBOIl MOJEKY/Ibl B CKanoJHTax
npumepHo Ha 30% Beille, yeMm B naarHokJaaszax» (puc. 14). HecoorsercTsue

B COCTaBe TUIArHOK/1a3a H CKanoJuTa o0bsCHAETCS MM TOABHIKHBLIM TOBe/e-

Huem komnoHeHta SOz mnpH HOpManbHOM MeTamMop(H3Me, Korja LieJOuH

noutn uneptHol H SOz CTOMT B psiAy MOj-

e,

Me, % BHMHOCTH Bblile 1lenoueil. Opnnako, no
501 muenno J[. C. KopKHHCKOro, KOHIEHTpa-
401 uus SOs B pacTBopax He J0CTHraJja JocTa-

* TOYHO BBICOKOrO YPOBHSI, 4YTO MOrJI0 Oul
5 4 GJ1aroNpHSITCTBOBATL MOABJEHHIO MapHa-
201 * * - 0% JIUTA.

T. Bapr paccmarpuBaer MeHOHHT H Ma-
. An,%  pHaJuT KaK HH3KOTeMmepaTypHble <MOJH-
20 40 60 70 ¢ukaunn» avopruta u aiabbura. ITpeano-

Puc. 13. ConocraBienne cocra- KeHHaf T. Bap*rom (5] AHarpamma
BOB naAarnokaasos u oopasyio- (pHC. 15), ¢opMmaabHO OTOKECTB/IEHHAS C
ILXCA N0 HUM  CKATIOJHTOB. JHarpaMMoii NJaBKOCTH IJ1arHOK/Ia3o0B, Mo-
Ka3blBaeT, uTO MJarHokjas YCTOHYHB TpH

Gosee BHICOKHX TemIepaTypax W 4TO IpPH OXJaxXJeHHH H BO3JIEHCTBHH HA
NarHokJaas KapOGoHAaTHBIM pacTBOpoM ob6pasyeTcs KaJblUHeBbIH CKano/inT
{ HaTpHEBBIl MJIATHOK/IA3, KOTOpPble MOTYT HAXOJAMTBCS NPH ONpeJeseHHO

S0y
Ma$S —r s
& 3 T = —|Mes
) Yon,
(7] ””o,-q,
27)
cP\\
7/ 2 A { MeCsMeS;
/ e
N 3y 5/ d P
Na,0 As 20 40 60 80 AR,05

Puc. 14. Cootnomenne Mex/1y TIArHOKTasoM H cyabhat-
ckanoautem (no JI. C. Kopumuuckomy).

Temnepatype B pasHoBecHH. [1pH MOCTOAHHOM CHHYKEHHH TeMMepaTypbl Mo-
ZKeT npOlIBOl"ITli MOJIHOE TpeBpallleHue MJ1ariokK/jasa B CKanoJHT, COCTaB KO-
TOpOro 6}-’,’18T COOTBETCTBOBATH COCTABY HCXOJHOrO [JjardoxkJja3sa.

M3 aroii AHarpamMMpl HETPYAHO BHIETb, YTO PAa3HHIlA MEXY paBHOBEC-
HLIMH COCTABAMH CKAamoJHTa W MJarnoknasa, ycranosaenuasa T. Baprowm Ha
ocHoBanuu naydenus qokem6pus lOxnoit Hopeernu, npumepuo B asa pasa
Goabliie, 4eM B MeTaMop{HyecknX nopojaax AnjiaHa.

T. Bapr, Mexay npounM, YKa3nplBaeT, 4TO peakius

3CaAl:Si:05 4 CaCO;y — CaAlgSis0.4 - CO;
AHOPTHT ~|- KaJbLUT —  MeNOHHUT

nporekaer npu 6ojiee BHICOKHX TeMIepaTypax, yeM peakiius
SNEAISI;;OS + Na HC03 o N34A|38i903i . HC03
aabOUT+OuKapOoHaT — MAapHaJIuT




Jnarpamma T. Bapra npeanonaraer ofpasoBaHie CKanoJuTa B ycjao-
BHAX aTMoc(epHoro napieHus. Mexay Tem 3KCIepUMEHTaJbHble HCCAEN0-
pannst Y. @aitpa u k. Tepuepa [136] nokasanu,4ro peakuus mnepexoia
NAArHOKAAa34 B CKANOJMT BeCbMa YyBCTBHTENbHA K Aasienuio. [lons pasHo-
BECHLIX MHHEPaJbHbIX acCOLHALMI, KAK BHIHO M3 JlHarpaMMbl 3THX aBTOPOB
(puc. 16), onpeneasioTcs, npexne BCero Pco, 1 TemnepaTypofli', X0TH
caMa JAHarpaMma OTCTPOEHA /A5 HH3KHX MapIHaJbHbLIX AABJICHHH BOILL
o MHeHHIO aBTOPOB, Ha BeJqHYHHY AaBJEHHs, HeoGXoAMMOro s o6paso-
BAHHS CKANOJHTA, MOKET BIAMATH NPHCYTCTBHE YIiiepoia B YETBEPHOH KOOP-
JIHHALIHH.

K coxanenuio, T. Bapr He paccMaTpusaer peakuuy o6pasoanus Gora-
1BIX TaJOreHaMH CKanoauTos, Kotopsie, no Muennio Y. C. ®aiipa u ®. .
Tepnepa, BKJIIO4YAOT raioredsl Jn6o B PacTBope, anGo B rasosoit ase
il ABJsioTes B uesiom Gosiee CJOXKHLIMH.

TMoJe YCTOMYHBOCTH XJIOP-CKANOJHTOB BO MHOTOM 3dBHCHT OT OTHOLIE-
HUSA Py,0/Prc,. TIpH HH3KMX AaBJeHHAX BOJBI H BBICOKHX TeMiepaTypax
raJoTeHHIbl 0OBIYHO THApoauayviorca u ragored [136] nmepememiaercs Kak
cpoBonHas Kucaora. Peakiusi ruiponusa, Kak npeinonaraercs, nporekaer
npu Temneparypax npumepho go 700°. Huxe 3Toro 3naueHus CTaHOBHTCHA
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11l a (S + KBapY
Ca Hg
Puc. 15. PasuosecHe cKanoaur-nJia- Puc. 16. Tloae ycToilumBocTH CKanoaura B
riokaaz (no T. Bapry). CHCT@Me TIPH HU3KOM napuHaibHoM JaBlenuH

poant (no Y. Paidy n Jlx. Tepuepy).

BO3MOKHOI KpHCTaMAH3aUHs Xaop-cKanoaura. OQHaKo B KOHKPETHBIX YCJI0-
BHAX CTeleHb THPOJH3a, a BMEcTe ¢ TeM H 00pasoBaHHe CKaloJHTOB KaxK-
ipill pas peryaupyercs orHoueHueM Py,o/Puc, TAK uto Bepxuui npejen
TeMMIepaTyp, Oonpejesioliuil GHKcamHo rajoreHa, MOCTENeHHbIH.

Ha BoicokoTeMnepaTypHBIil XapakTep pacTBOPOB, YUacTBYIOULHX B 06pa-
30BaHuH cKanoanTos Typrasi, YKa3biBalOT MOCTOSIHHO OTMEYalollHecs B HHX
NEePBHYHO Ta30Bble BK/AKOYEHH. Pe3yabTaThl H3MEPEHHi TeMIepaTypbl romo-
reHH3allHH  BKJIOYEHHH TpHBeJAeHb B ciaeayiouleit raase. Ilo muexuio
0. A. JlonroBa, Takue BKJIOYEHHSI XapaKTepH3YIOT 00JdacTH HaaKpHTHYe-
ckux temnepatyp. O BbicoKofl TemnepaType o0pa3oBaHHsA CKanoJMTa H Cpas-
HHTeJbHO HeBBICOKOM Pp o cBHIeTeNbcTBYeT IapareHe3nc ero ¢ THPOK-
CeHOM M OTCYTCTBHE DPABHOBECHOH acCOLMAIMH  CKanoJHT 1 poroBasd
oOMaHkKa.

Yeroitunpoit naparenetnueckoii accouunanueit B Typrailckux mMectopox-
JleHUsIX SABJAsIeTCs CKamoaHT - nupokceH. [lns BeHKanuHCKOro mecTopox-
JeHHs XapaKTepeH mapareHe3uc cKanoJuTa ¢ AHOMCHAOM H KeapueMm, a B Co.
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KOJOBCKOM H JlaBbIIOBCKOM MaccHBax IIHPOKO NpPeACTaBIEHA aCCOLHALNS
CKaloJIuTa ¢ AHONCHAOM H (JIOTONHTOM (puc. 17).

Hible paBroBecnbie accoumaniy ckanonura npusoaarcsa I, C. Kopaxnn-
ckum [69] u JI. H. OBunnnukossim [101] A8 MECTOPOKAeHHs . BaaroaarTh.
3neck B paBHOBecHn co CKAIlOJIHTOM, KpOMe NHPOKCeHa, OTMEYaloTCs OpTo-
K43 M rpanar, uto o6bACHIETCA MaJIOi MOABHKHOCTIO XJIopa u Kejesa.

Ckapubl.  OkosopyaHbiMu MOpoNaMu  GOJDBIIHHCTBA  MECTOPOIK AeHIil
Typras seasiores ckapuer, 06pazopanue KOTOPLIX CBfI3AHO C H3BECTKOBO-
MarHesHaJbHO-JKeIe3UCTHIM  MeTacoMaTo30M KapOOHATHLIX W AMI0MOCIIN-
KaTHEIX 1opo1. CKapHe OGEIYHO PA3BHBAIOTCS B KOHTAKTOBOM opeoJie run-
aHccaNbHBIX MHTPY3HBOB ra66po-nnopuros (Anemnnxka, Enraii-1) u auo-
putoB (Coxonoska, Anaeska, Benkasia n ap),ua-
CTHYHO 3aMellas KpaeByl0 YacTh NJAYTOHa. B He-
KOTOPBIX CJAYy4asX CKapHbl He OGHAPYKHBAIOT BH-

i AUMOIl CBSISH C HHTPY3HBOM, OHH oGpasyiorcs 3
Cx TOJIILE  O0Ca/J0YHO-BYJIKAHOTEHHBIX INOpPOJL (Kauap,
Du Kypxynkyab, cesepnbiii daanr CokoJoBcKOro Me-
CTOPOXKIEHHS) M TPH TOM NPAaKTHYECKH He OTJIH-
HaloTes OT CKapHOB KOHTAKTOBBIX 30H. Takue
CKapHBI BOSHHKJIH HH(GUIBTPALHOHHLIM NYTEM B 30-
Hax JpOGJeHHs, Ihe UHPKYJASAUHSA PacTBOPOB OCy-
LIECTBAAIACh HAN0O/18€ HHTEHCHBHO M, MO-BHIAHMO-
Canl MY, GJIaronmpHATCTEOBala He TOJLKO aKTHBHOMY
npeo6pa3soBanmio NePBHYHEIX TOPOL, HO M 3HAYI-
Puc. 17. Jluarpamma co- TEJbHOMY MOBBILICHHIO TeMIeparypul, HeoGxo0-
o-lApareHesic  ckano-  1uMOM 151 06Pa3oBaHHsT CKapPHOBHIX MHHEpaJos.
HTOBLIX  METacoMaTuTOB. B KOHTaKkTOBLIX Opeosax cyGBY.IKAHHYECKHX M1J14-
CTOBHIX MHTPY3nBOB THna KypayHnkyabckoro, [la-
FEIPKYJILCKOrO M JIDYTHX CKAPHOBBIE 30HEI He BCTPEUAlOTCs, XOTS paccesHHas
DRPAMJICHHOCTD W HeGOJIblIHE CKOMIEHHS CKAPHOBHIX MHHEPAJIOB OGBIUHEL
OCHOBHOIT TIPHYHHOM OTCYTCTBHSI MOUIHBIX CKapHOBHIX 3ajieell B cBA3M
¢ CyOBYJIKAHHYCCKHMH HHTPYSHSMH SIBJISETCS, 110 HalleMy MHeHHIO, GLICTpHBIfL
Chajx TeMnepaTypbl H, KaK CJeACTBHE 3TOr0, HELOCTATOUHLI nporpes BMe-
UAIOIHX OpY/eHeHHe TOJIIL.

Heo6xonumo moauepknyts, uro CkapHawm, Beaen 3a JI. C. Kopxkuu-
ckum [69] u JI. H. OBunHHHKOBBIM [101], MBI OTHOCHM TOJIBKO BHICOKOTEMITE-
PaTypHLie NEPBHYHO peaKUHOHHble MHHEpPaJLl, 06pasoBaBIIHecs B pesynbra-
TE€ H3BECTKOBO-MarHe3ua/bHO-3KeNe3HCTOr0 MeTacoMaTos3a NEPBHYHBIX rOp-
HEIX nopox. Tunnuhbie MuHepann ckapHos Typras — nupokcen u rpanar,
BCE 7Ke JIpyrue, TeCHO aCCOUMHUPYIOIIHE C HHMH MHHEPaJbl — 3MHI0T, aKTH-
HOMUT, XJMOPHT — SIBJISIOTCA THCTEPOTEHHBIMH, T. €. 6o/ee TO3LHHML. Onn
COCTABJAIOT CAMOCTOATENILHYIO NAPATEHETHYECKYIO ACCOLHAILHIO, YCTOHUHBYIO
npu GoJsiee HH3KHX TeMIepaTypax, , €CTECTBEHHO, HE MOTYT pacCMaTpHBATh-
€ Kak MHHepaaul ckapHos. Ilpasna, snuaor mpu HHQHUIBTPALHOHHOM Me-
T4COMATO3e MHOTA BO3HHKAeT BMECTe C I'PAHATOM B 3aKIIOYHTEIBHYIO CTa-
AHIO CKapHOBOToO Npolecca, HO H OH OGLIYHO PA3BHBACTCH MO rpaHaTy H BMe-
CTE C aKTHHOJUTOM H XJIODHTOM CJaraer anockapHe.

Ckapunr Typrafickux MECTOPOXKAeHHiT 06pa3oBailch B OCHOBHOM IO
ATIOMOCHIHKATHBIM TOPOJaM — aHAE3HTOBLIM H JHAGA30BbIM nophupuram,
Tybam, Tydhduram, auopuram, POTOBHKaM H B MeHBLIE Mepe nmo kapGoHart-
HBIM NOopoiaM. B 3TOM COCTOHT oTaMuHTeNbHAS 0COGEHHOCTD ckapuos Typ-
ras. PequKTbi aJloMOCHIMKAaTHBIX MOPOL, a TaKike OT/IeJIbHbIe KPHCTAJbI
aNbOHTH3HPOBAHHOrO NJATHOK/IA3a C SIBHBIMH NpH3HAKaMH 3aMelleHHs X
TPAHATOM H MHPOKCEHOM IOCTOSIHHO BCTPEYaloTes B CKapHax Aneunnckoro,
CokonoBekoro, Benkaauuckoro u psifa Apyrux mecropoxienuii [43). Ckap-

Si0; ke
: [} Ho0, Na,0,K,0
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AL,03
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HHPOBaHHE H3BECTHAKOB TAaKyKe HMEeJIO MEeCTO, HO B OTJHYHE OT aJIOMOCHJH-
KaTHBIX TOPOJ H3BECTHAKH 3amelialoTcs GoJsiee MOJTHO H PENHKTbL HX B CKap-
‘HaX — pelKocTh. M3BecTHAK ecim M COXPAHAETCA B CKAPHAX B BHIC THE3/L
M JIMH3, TO BCerjla 0Ka3biBaeTcsl MOJHOCTDLIO IePeKPHCTANIH30BAHHBIM H ITPaK-
THYECKH He OTJIHUAeTCs OT THAPOTePMAibHOro KaJbluTa B KHJAaX (MECTo-
poxzenus YKaua-Ioyp, Hlarapma, Earaii-1V).
1 MunepadbHblil cOCTaB CKapHOB, BO3HHKUIHX Ha MeCcTe H3BECTHFKOB
‘W a1IOMOCHJAHKATHBIX TIOPO/, B KOHEYHOM HTOTe OKasbiBaercs BecbMa OJins-
KiM. OTo CBSI3aHO ¢ TeM, uTO B PyAHbIX moaax Typras MpeHMYLLecTBEHHO
Pa3BHTBl CKAPHBI MHQUALTPAIMOHHOTO THIA, BO3HHKIIHE NyTe€M MepeHoca
KOMHOHEHTOB BOCXOAALIMMH pactBopamu. JloKajuszalus TaKHX CKapHon
/B OCHOBHOM OIIpeAesassach 30HaMu ApoO/aeHHA NMOPOJ, Hepe3 KOTOpPHIE CBO-
(60/IHO MOIVIH IHPKYIHPOBATH MOCAEMarMaTHyeckie pacTBopel, BLI3EIBAA NPO-
l1ccenl cKapHooOpa3oBaHHs.
' B 3aBHCHMOCTH OT COCTABA MEPBHUYHO 3aMELIEHHLIX MOPOJ, BbIACTAIOTCs:
1) q)au}m anou3BecTKOBMCTas [45] mam 3K30cKapHoBasi, MpeACTaBjeHHasn
B OCHOBHOM THPOKCEHOBLIMH H NHPOKCEH-TPAHATOBBIMA CKapHaMH, i 2) da-
s ANoaJlOMOCHIMKATHAS WM IHI0CKApHOBas, /LIS KOTOPOH XapakTepHo
npeogGJajallilee pa3BUTHE TPAHATA. \
danun HepeAko ObIBAIOT NPOCTPAHCTBEHHO HACTOMLKO TECHO CBf3aHBI,
'yTo IpoBecTH MexKay HMMH TpaHuly He Bcerja yaaercs. Taxkas cssidb ano-
'M3BECTKOBBIX M  aNOaJIOMOCHIHKATHBIX KOHTAKTOBO-HH(HIBTPAUHOHHBIX
ckapHoB ocoGenno xapakrepra ans Cap6aiickoro n COKOJIOBCKOTO MECTO-
poKIeHHH, B KOTOPHX Hal/liojaercsi uacras lepeMeikaeMocTb B paspese
CYLLeCTBEHHO NMHPOKCEHOBBIX M CYLIECTBEHHO I'PaHATOBBIX CKapHOB, 00paso-
BABIIMXCA 10 TEepecoaHBalouluMes KapOOHATHRIM U AJKOMOCHIHKATHBIM
(ToponaM,

B jaunnom cayuae ¢aluu TECHO CBf3aibl He TOJBKO MPOCTPAHCTBEHHO,
HO M TeHEeTHYeCKH, MOCKOJLKY IIPOHCXOMHI0 HAaCHILEHHE PacTBOPOB H30bLI-
TOYHBIMH KOMMOHEHTaMH HCXOJAHLIX TMOPOJ (Hanpumep, KajbllieM B H3BECT-
HAKAX, a KPeMHHEM M YacTHUHO aJloMHHHeM — B 3 {ysnBax, Tydax u apy-
FMX NMOpPOAAax), MOCAER0BATE/bHbI{l MePeHOC HX H OTJIOXKEHHE B JHI0- H IK30-
cKapHax. B oranune or OHMETAacOMATHYECKHX CKADHOB KOMIIOHEHTH! 3/1eCh
NepeHOCH/INCh NPOCAYHBAIOLIMMHUCH PacTBOPAMH «MACCHBHO», NMPEHMYUIECT-
BEHHO B OJHOM HalpaBJeHHH, W BCTpeuHo#l aud@dysHH HX MOYTH He Mmpo-
HCXOLHIIO.

B psje MeCTOpOXKAeHH{l HHPHILTPAUNOHHbIE CKAPHBI 06Pa3yOTCsa TOJb-
KO 1o aJlOMOCHAHKATHBLIM TOPOJaM, M CBSI3b MX C H3BECTHSIKAMH BOOOLLE
ne ycranasaupaercs (Benkanunckoe mecropomaenue, cM. puc. 9). CkapHH-
pyiouiHe pacTBOPbLl B 3TOM CJydae, BePOSITHO, NPHUBHOCAT KaJbLHil BMecTe
C JKeJe3oM ¢ TJIYGHHBI M Ke H3BJEKAIOT ero M3 HHIKCJIeKAaUlHX KapBoHart-
HbIX TOJILL.

XapakrepHas 0co0eHHOCTh KOHTaKTOBO-HH(MHABTPALHOHHLIX TIPOLECCCOB
3aKJAK0UaeTcsi B TOM, YTO B 30HaX Haubojee HHTEHCHBHOH LUPKYJIALHH pacT-
BOPOB aJIIOMHHHI CTAHOBHTCS NMOJABHMKHLIM. B yacTHOCTH, IpH CKapHHPOBa-
HHH JHOPHTOB H BYJKaHOreHHLIX MOPOJ B psje MecTopoxaenuii (Anaesckoe,
BeHkaaHHCKOE M 1P.) BO3HHKJIM 30HLI CYLIECTBEHHO aHAPaJHTOBLIX CKapHOB,
B KOTOPBIX XHMHUECKHMH aHalM3aMHM YCTaHaBJIHBaeTcsd, KaK NpaBujo, He
Gonee 3—7% rauxoszema (Taba. 18). Mckaloyenne cocTaBasilOT HEKOTOpbie
rpannTh Cap6aiickoro i COKOJIOBCKOr0 MECTOPOZKAEHHI, B KOTOPLIX coOAep-
JKaHue TPOCCYIsipoBOil MOJEKYyas poctHraer 38%, o6bluHO Ke OHO He npe-
peiaer 15—20%, xors mopaBasiollas Macca rpaHaTOBLIX CKAPHOB BO3HHK-
Jda no nopoxam, GoratbiM rauHoseMoM. [IpuMepHO Takoe Ke KONHYECTBO
riMHo3eMa 0OHapyKHUBAeTCA ¥ B rpaHaTax 3K30cKapHoBHIX 30H. [lo-BHanmo-
MY, IpH KOHTaKTOBO-HH(HJIBTPALUHOHHOM THIE CKapHOOOPa30BaHUA KOH-
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XuMHueckHit coctTas rpaHartos

TaGanuwa 18

Mecrtopoxkaenne

Asewnnga Iarapuia Adaesxa Benkana KypAyuryan
OKHCAW

Bec. % kﬁg:.u. Bec. % :\T}ﬁ;{m BEC. % :\Sﬁq Bec.. % xgg:\'{. BeC. % Klg.fl);:;l. BeC. % T::J';);I;r. BESh: kgg;::l.

Si0, 3,11 584 36,17 603 35,86 598 35,38 589 35,78 596 | 3503 | 583 | 37,33 | 621
TiO, 0,32 004 0,23 003 0,44 005 0,02 000 0,06 001 0,23 | 003 0,37 | 005
Al Oy ¥ 3,51 034 1,18 012 4,72 046 115 012 3,70 036 261 | 025 6,67 | 066
Fe,04 28,07 176 29,89 187 27,16 171 30,18 189 25,43 159 | 2639 | 165 | 20,96 | 132
FeOQ — —_ 0,11 001 — — 0,50 007 217 031 0,47 | 007 0,37 | 006
MnO 0,43 006 0,59 008 0,19 003 0,13 001 0,43 006 0,28 | 004 0,35 | 006
MgO 0,17 005 0,13 003 0,33 007 0,23 005 0,62 015 0,51 012 0,16 | 006
CaO 32,17 574 31,53 561 32,01 571 31,77 567 32,85 585 | 33,83 | 603 | 33,75 | 603

H,0 — = — - - — 0,05 000 0,02 000 — — — —
CyMmmma 99,78 1383 99,83 1378 100,71 1401 99,41 1370 101,06 | 1429 | 99,35 | 1402 | 99,96 | 1445
Adapanut - 82,2 - 92,5 —= 77,0 = 94,5 —_— 81,8 — [ 852 — | 65,0
[peceyasp — 14,0 — 39 — 18,9 sy 4,0 — 9,1 == 8.7 — | 295

%a M&ﬁgig Cneccaptut — 1,0 — 1,0 — 0,5 - - — 0,8 — 0,6 — 1,0
rpanata | Ilupon = 0,5 = 0,6 = 09 -— 0.5 - 28 | = | 22 [ = 1,0
Anbmangim — — — - — — = 1,0 - 5,0 — 1,2 — 1,0
Ulopaomur — 2.3 S 2.0 — 97 — — - 0,8 — 2,1 - 215
[eonoruy. monowenne Jupockapn JK3ockapn JuaocKapH JK30CKapH

A. M. JIbIMKHH

Mcetounnk




Npononxenne raGa 18

201

Mecropownrenne
Kavap Cap0ait
Oxucawm

MOJd. MOT. MOT, MO.T. MOA. MOJa. n MO
Bec. % koanu. | BeC. % koauy. | BeC. % konuu, | BeC. % goamu., | BeC. % {omuu, [BCC. % | wonmy. |P€C. % | wonmu.

Si0, 34,83 579 34,95 582 37,48 624 36,36 605 35,80 | 596 | 34,26 | 570 | 35,74 | 595
TiO, 0,11 001 0,23 003 0,90 11 1,20 15 1,20 15 | 0,70 9 | 0,40 5
Al,04 0,66 007 2,98 029 7,56 74 4,67 46 5,65 55 | 328 | 32 | 243 24
Fe, 0, 30,29 190 25,96 163 20,78 128 23,75 148 23,17 | 149 (27,86 | 174 | 28,62 | 179
FeO 0,23 003 3,08 043 202 28 1,26 18 1,08 15| L92} 28 [ 1,26 18
MnO 0,55 003 0,89 013 0,74 10 0,60 8 0,68 10 | 0,62 8 | 037 6
MgO 0,42 010 0,90 022 9492 59 0,62 15 1,22 3 | 067 17 | 0,60 15
CaO 30,88 551 29,56 528 98.42 507 31,60 6564 30,80 | H49 | 30,38 | 542 | 30,38 | 542
ILILIL 1,62 036 1,72 039 0,42 —— 0,48 - 0,44 — | 064 — | 030 ~—
CyMmuMma 99,59 1385 | 100,27 1422 | 100,74 1441 [ 100,54 1419 | 100,04 | 1419 |100,33| 1378 [100,1 | 1384
AHjpanur - 93,9 - 83,3 C— 63,26 — 76,41 - 7222 | — | 842 — | 83,63

I'poceyasp — 1,6 = 8,6 - 20,8 — 16,25 — 1860 | — 7.1 — 5,68

% MOJEKYI | CneccapTHr — 1,6 - - 2. - 1,61 — 1.4 — 165 — 1,4 — 1,03
e | THEGR S T - sl =0 | — | me| — | s — sl — |
AnsManaum — — — — — 4,59 — 3,09 — 251 | — 442 — 3,09

Iopaosut — = = 2,3 = = s = = = = = =

leonorny. nonaouenme IHIOCKApH ‘ — JunocKapH — — HpocKapH

Hetounnk A. M. JIsiMknn ’ H. A. Kouepruu
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Okonuanne radum I8

MecToposaenne

Coxkoaonika Capbait Kauap
Okncaw

R MO.T. Mo, MOJT. MO, MO, b MOJI. MO,
Bet M Koauu, | Bec. % Koauu. | BeC. % woamy. | BeC. % Koany, | BeC. % lh‘(m“'l» HeC- % | xomnu, [BEC- % | onp.

Si0, 36,20 603 34,53 574 35,85 596 36,3 604 35,89 598 (35,68 | 594 | 3594 | 598
TIO, 0,56 008 0,45 006 0,15 003 0,32 004 0,43 005 | 0,1 001 0,10 001
Al,O, 10,61 104 6,46 064 3,42 033 10,03 098 3,17 | 031 1.63 [ 015 541 | 053
Fe, 04 15,66 098 24,03 150 25,9 162 17,75 111 20,62 129 12916 | 183 | 24,87 157
FeO 1,63 022 0,59 008 1,02 014 1,59 022 L7l 024 | — — 0,68 | 008
MnO 0,72 010 0.33 006 0.39 006 1,00 014 0,68 010 | 0,87 | 013 0,56 | 008
MgO 1,08 027 0,44 010- 0,15 005 0,46 012 — — — — —- —
CaO 32,75 585 33,56 599 32,43 577 32,10 573 32,68 083 | 32,41 | 578 | 32,00 571
H,0 — — — - — — - - — — - — 0,18| 011

IE o it 0,68 016 - -— — — - - — o - — — —
CO, — — — o s Lt 0,90 020 e = | e e =, [ El
Na.O — -— — — — — — — — — | 0,30 | 005 0,13| 002
P,0; — — - — — - — — — Sl 010 G — —
K,O - — — = — — — — — — ~ 025 002
Cymma ' 99,89 ' 1457 | 100,42 1417 99,31 1396 100,45 1438 95,18 | 1380 100,16 | 1384 (100,02 | 1396
Annpazur — 43,6 - ’ 68.8 — 81.8 — 52,1 — 781 | — glie |- ’é‘;{;

oK I'poceyasp — 37,4 - 25,4 12,6 — 38,7 106 | — B [ L ’

%B “c’ﬁﬂTagg Cneccaprurt — 1,3 — 0,7 — 1,0 — 1,8 — 21| — L A (S 2|

rpasara anUH - 73 ],3 —_— 0,6 — ],8 = — == — — =
Anbmannnn — 3,1 — 0.7 20 — 5 — 48 1 — faby 09

Lilopaomut — 7.3 | 3l — 2,0 = 2.3 = 44 | — BEh <= 1 09

Teonorny. nonouenue e ‘ - — — y — — . Aupockapu

Herounnk ( M. O. Onroen ) H. M. Beasmon




LEHTpalHs TJIHHO3€Ma B PacTBOPax B KaKoi-ToO Mepe BblpaBHHBAeTCd 3a
CUET MepemMelleHis ero H3 aqloMOCHIHKATHBIX MTOPOJL B H3BECTHAKH, T. €. Npo-
HICXOJ/IUT CBOEro pPoja KOMIeHcalus ranHo3ema.

ConocrapaeHie CKapHOBHIX MuHepaaos Typras ¢ ApPYrHMH PYAHBIMH
NPOBHHUMAMHU JaeTca Ha Auarpamme (puc. 18), H3 KOTOpOil BU/HO, 4TO rpa-
natel u nupokcens Typraiickux, Ypanbckux xenesopyansix n Kapamasap-
CKHX MOJHMeTaJIHIecKuX MEeCTOPOXKAEHHH CXOAHBLI MekK1y coOoil; rpaHaThl
H NHPOKCEHBI BOJAL(PAMOBLIX MECTOPOKAEHHH OTJAHYAOTCA COOTBCTCTBEHHO
npeofaaganueM rpoccyaspoBoil i reaei6epruToBoil MOJTEKY.I.

KoHTakToBO-HH(GHIBTPALHOHHBIE CKADHOBBIE Teja B LeJOM XapaKTepH-
3YI0TCSl CJIOZKHLIM CTPOEHHeM; MHHEepa/bl NepeMentoro cocrasa anbo coxpa-

Mupanscnums! .. Aseum u dpy2ue

-
Lo * a4 o

& i-.‘?. % o :3 o
Ardpadum

Tpoccysap  ~ ‘Auoncud Tedenbepeum

Puc. 18. Momekyaspumil cocran rpaunatos (a) u nupokcenos (6)
N3 CKADHOBBIX 30H DAasNbX PYAHBIX NPOBHUILHIL

! — wmencaopyansle Mectopomienus Typras; 2 — BodbdhpamMontie MeCIO-

poxaennn (no E. 1. Kapnoeoit w A _T. HsawennoBy); 3 -— CKapHoOBO-

NONHMETAMMMECKHE MecTopoxicuus 3anaanoro Kapamasapa (no B. A.

Wapukosy); 4 — wedesopyanuie mecropomiends Ypaia (mo JI. H. Og-
YHHHHKOBY).

HAIOT 3/1eCh HA 3HAUYHTEIbHOM MPOTSIKeHHH GIAH3KHil cocTaBs, JHOO pe3Ko H3-
MeHsIOTCs, 00YCJA0BANBas 30HAJNbHOE cTpoeHne. MHorouncaensbe onpeiene-
Hisl TOKasaTeJeil MpeJoMJeHHs TPaHaTOB U MHPOKCEHOB H3 CKapHOBBIX 30U
POBO/IHINCH HMMEPCHOHHBIM METO/0M, AJdsl KOHTPOJS HCHOJAb3CBAIHCH XH-
MHUYECKHil 1 PEHTIeHOCTPYKTYpHLl aHanuabl. B cocrase rpanatros Typras
peerjia npeo61aaalorT MOJEKYJIL aHjpajiiTa i rpoccyasapa, Ha J0J0 MHpalib-
cnuTOB NpHxoAHTesi He Gosee 10%, yTo NPaKTHYECKH He OKa3biBaeT BAHAHHA
La nokasarteiab npenomaenis [48]. B nanHoMm ciydae JiHHelHas 3aBHCHMOCTD
nsomopdHOTro psjaa aHApaiuT — rPOCCYJIAp BIOJHE CNpaBejIHBA.

BMmecTe ¢ rpaHaToOM HENMPEMEHHOH COCTABHOI YaCTbl0 CKAPHOB SIBAAETCA
MHPOKCEH, TPe/cTaBAeHHbIl H30OMETPHUHBIMH WJIH K€ MPH3MaTHUECKOiT (op-
MBI 3epHaMH, peKe KpPHCTaajaaMi ¢ KbmOHHalMeil rpaHeii B (010), m (110)
u n (101). OnTHueckue cBOCTBA MHPOKCEHOB M XHMHYECKHE aHAJNH3DI, NPH-
penennbie B Taba. 19, 20, moKasbBalOT, YTO MHPOKCEHLI H3 PasjiHYHLIX MeC-
TOPOXK/EHHII XOTs MO COCTaBY H HECKOJBKO pasiuyalorcs, HO B HHX BCErida
npeobaanaer AHONCHIOBAS MOJEKY/a; TOAbLKO TEMHO-3€JIeHblil MHPOKCEH
BeHKaIHHCKOTO MecTopoz/ieHust coepxut okoso 50% reaenGeprura.

T[TupokceH-rpaHaToBbie CKapHbl OOBIYHO H3MeHeHBl. Ha HHX HAJ0KEeHO
MarHeTHToBoe OpPYIEHCHHe W aloCKapHoBasi MHHepa/aHsalus, Tak 4To BOC-
CTaHOBHTb HX MEPBHYHOE CTPOEHHE YAeTCs /1aJIeKo He BCerja.

Jlyume Bcero ckapHbl coXpaHuauck B Benkanunnckom u HOxxkmno-Anaes-
CKOM MECTOPOZK/eHHsX, KOTOpble NpHMedaTesbHbl MPEXKjie BCero TeM, 4TO
cKapHbl 06pasoBajuch B HAX Ha MecTe aJIOMOCHIHKATHBIX nopoi. B [OxHo-
AnaeBckom mectopoXk/aeHun (puc. 19) cKapHbl IpHYPOUEHB! K BEpPXHeii 4acTH
pyaHoit 30Hbl. OHE pa3BHBAMHCH 3/€Ch B OCHOBHOM 10 JHOPHTaM, MHOTOYHC-
JIEHHBlE PEJHKTHl KOTOPHIX NOCTOSIHHO HaOJIOAAIOTCsl CPEAH CKapHOB, npej-
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CTABJCHHBIX FPAHATOM H B HEGOJbIIOM KOJHYECTBE MHPOKCEHOM. PenukThl
AHOPHTOB OGLIYHO HECKONbKO H3MEeHeHbi: IIArHOKIA3 W poroBas 06MaHKa
B HHX B KaKOH-TO Mepe NepeKpHCTAalNH30BaHbl, a HepeiKo 1ake GbiBaioT
NpeacTaB/IeHbl aTbOHTOM ¢ SIBHLIMH MPH3HAKAMH 3aMELeHHs] aHI1e3HHA H IH-
POKCEHOM B BH/Ie MEJKO3EDHHCTHIX arperaTtoB WJIH ke ncesaoMopdo3 mno
ampuboay. B ckapuax Takue PENHKTHI pacnpeeneHbl HEPABHOMEDPHO, UTO
OTpaaer HEpaBHOMEPHOCTb MPOUECCOB MeTacomaTosa. B wenom mopdoao-

Tabanuuwa 19

OnTHueckne KOHCTAHTHI NUPOKCEHOB

Koanue-
CTI!(—} I;L‘~
Ne wianda Xapaxrtepuerinxa wiunepaia Ng Np 2V [ cNg !.lfJT':::l'fFl
.
115/262 [Msometpuunme  3epHa  sexenomaTo-cephie,| 1,707 | 1,679 | 61 40 17
Capoaii
72/241  |Kpynupte npusmartnueckue sepna, Cap6aii 1,717 | 1,693 | 61 42 35
217/216 \Msometpnunsie  sepua  3exenosato-cepeie,| 1,710 | 1,683 56 | 39 24
CokosioBka
156 /269 [Meakue 3epna, NOKHANTOBO BKIOYCHHBIE R! 1,710 | 1,685 | 162 | 45 25

ckanoaute, Kauap
464/318 |Kpyniste npnsmaTHueckme KpucTaaisl, Kavap| 1,712 | 1,686 | 4-58 | 43 26

74(7  |M3oMeTpuuHsie sepua rpsaHo-seqenoro use-| 1,724 | 1,692 | 60 | — 46
Ta, benkana

61/7  |Panmanbuo-nyuncreie KpucTanan cmetao-ze-| 1,724 [ 1700 | 456 | — 46
JaeHoro useta, Beunkaaa

415/39  (Paanaabno-nyuncreie  kpucTaaast aeacnoro| 1,702 | 1,676 | 156 | — 12
usera, Kypsynkyab

422/51 |M3omeTpuunsie 3epHa  CBETNO-3E]EHbBIE, Kyp- 1,703 | 1,680 | --44 | — 12
WYHKYIb

427/23  [llpuamatnyeckue Kpucraaast  decusernwie,| 1711 | 1,689 +50 | 41 24

Kypmynkyan .
4/13 |M3omeTpuunnie 3sepua: GecupeTHnie, JKaua-| 1,718 1,688 | 60 | 42 36

s .

116/237 Haomerrﬂﬁmme 3epHa Oecupernoie, Owwman| 1,706 | 1,680 | --58 | — 16
Anaesxka

106/131 |Msomerpuunbie 3epua Gecusernwie, Llent-| 1,708 | 1,682 | — 42 18
paiabHas Ajnaeska

11/287 |Menkne sepna seneHosato-cepsie, Axewnnxal 1,708 | 1,683 | — - 18

i CKapHOBbIX oOpasopannii B HOKHO-AnaeBCKOM MeCTOPOMKICHHH, KAk,
BIpOYEM, H BO MHOTHX JAPYrHX, BecbMa CJOXKHas. 3/ecb He yaaercss Bblie-
JIMTh TaK HA3bIBAEMble OKOJIOCKaPHOBBIE MOPO/bl, TAK KAK KOHTAKTHI MHPOK-
CEH-TPAHATOBBIX CKAPHOB C AHOPHTAMH TO pe3Kue, TO, HA0HOPOT, CAUIIKOM
pacniabiByaThie.

B npoTHBOnOMOKHOCT CKapHaM pYiHbLIE Teja XapakTepPH3yIOTCA Cpab-
HUTEJABHO NPOCTOHl (OPMOil — OHH 3aj1eraloT B BHAE II4CTOB M JIHH3 HA
KOHTAKTE CKAPHOB C HEH3MEHEHHLIMH 1allHTOBHIMH HOpduputamMu. Paspes
CKapHOBOH 30HHI npejicranien ua puc. 20. Herpyano sameruts, uto B BEpX-
HeH uacTH paspesa rpaHar COCTOHT NMPEHMYIULECTBEHHO H3 rpoccyaapa, aHi-
PajiHMTOBOH MOJIEKy/bl B HeM He Gonee 30%. Buemme stor rpanar csero-
CEpLIH, MENKO3EPHHCThIH, OTAeJMbHble HHIHBHIB HE BHIHBI MaKpPOCKOIHYE-
CKH. 311eChb ke cpenn GOraThiX IVIMHO3€MOM TPaHATOB OTAEAbHBIMH GIOKAMIT
BeTpeualores (Hanpumep, ma rayOuHe 75 M) pasHOBHIHOCTH, B KOTOPBLIX
CO/epIKAHHE aHAPAJHTOBOH MOJEKYJ/bl yBeauuuBaercs 1o 45%. Taxue yua-
CTKH CKapHOB XapaKTepPH3YIOTCs CPe/iHe- WJH KPYNHO3EPHHCTHIM CTPOEHHEM
W HamuyueM OOJIBIIOrO YHCJA XOPOLIO OTPAHEHHBIX KPHCTAJJIOB rpasara.
ITO YYaCTKH, Tle PeJHKTHl JHOPHTOB He COXPAHNJIHCH H Ijie B pesyabrare
HHTEHCHBHOH LMPKYJALHH PacTBOPOB MeTAacOMAaTHUECKHE MPOLECCHl IpoTe-
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xaan Hanbosee nonno. C rayOMHON B HANpaBJEHHH K PYAHOMY TeJy rpanat
CTaHOBHTCsI 0OJiee JKENe3HCTBbIM, XOTA MeTacoMaTo3y MOABEPraJHcCh Te 7Ke
JHOpHTEL. OcOGEHHO Pe3KO COCTAB rpaHaTa MEHSIETCH C [JyOHHbI IPHUMEPHO
140 M, xoHyecTBO aHAPaAHTOBON MOJIEKYJIbl B HeM Bo3zpacraer 10 70—80%;
TAKOH COCTaB COXPAHSETCH HA NPOTAMKEHHH BCEro HHTEpPBAJa PYAHOH 30HbLL.
I'panatel ¢ GOJILIIMM COAEpPKAHHEM rKeJae3a OTIHYAIOTCA TeMHO-0ypbIM HJIH
3eJ1eH0BaTO-0ypPLIM LBETOM H KPYNHOKPHCTALAHYECKHM CTPOEHHEM.

ne 45 w3 Auoncud Andpadum
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Puc.  19. Paspes Hixno-Anaesckoro :

MECTOPOKAEHH . 275
I~ Me3okajiHo3oiickie OTJTOKeHus: 2 —
aHJae3nToBrle nopdhupute; § — Tyt cpen-
Hero coctaBa; 4 — NANHTOBHIE HOP(IHPHTHI 295
5 — TYOQUTE;, § — H3BECTHAKH; 7— HOPH-
Thi; 8§ — ckapHbl; 9 MATHETHTOBLIC PYIhi.

Puc, 20. Paapea ckaproBoit sonst 10::10-Ana-
€BCKOT0 MecTopoxjenns (no cks. 115).

1 — aupeauToBble NMOPMUPHTHL, 2 — AHOPHTH & —
PCAMKTE  AHaGa30BbLIX NOD(IHPHUTOR; 4 — peAHKTHI
AMOPHTOB; § — peauxTul TVvdoB; § — yuacTkr Gora-
TOH BKPanjieHHOCTH NMHPHTA; 7 — CKAPHLI; 8 — Mmar-

HETHTOBLIE PY/AbL,

ITupokcen, cocTaB KOTOPOro INpHBEIEH B JeBOil yacTH paspesa
(M. pue. 20), coxpansiercs B cKapHax IOUTH Ge3 H3MeHEHUS, B HeM npeob-
Jajgaer JIMOINCHA0OBAas MOJeKyJna.

Ckapuer Benkanunckoro MecTopoxjienus, o6pa3oBaHHbe 10 aHIE3HTO-
BHIM mopdupuraM, tydam, tydduram, poroBHKaM H YacTHUHO 11O JHOpDHTAM,
OLeHb CXOIHBI CO CKapHaMH TOJBKO 4TO paceMmorpentoro IOmmno-Anaesckoro
MecTopozenns. OJHAKO NPOCTPAHCTBEHHOE NOJOKEHHE DY M CKAapHOB
anech coBcem unoe. Ha npusenennom paspese (cMm. puc. 9) Jerko 2aMeTHTh,
YTO pyJHble TeJla BOCTOYHOrO y4yacTKa, TJe COCPeaoTOYeHa TJaABHAS Macca
MarHeTHTOBBIX Y], MMesl CAOXHYI0 (OpMY, 3aK/IIOYEHEI OJHOCTBIO B CKAp-
nax. B sTom MecTopoxiennn Her pyj, 06pazoBaHHBIX 10 NEPBHYHLIM HEH3-
MEeHeHHBIM nopojaM. B Bujae cBoeoGpasnoii 060M0UKH CKAPHBI OTAEJAIOT
MarHeTHTOBble Tena 0T BYJKaHuTOB. ITpoueccw cxapHupoBanua HauGosee
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TaGauma 20
XHMHUECKMII aHANK3 NHUPOKCEHOB

Kauap Coxonoska
TEFC LY Bec. MO Bec, ' MO Bec. MO BeC. MO BEC. MOJ.
% KOauy, % KOJMHY. % ROJAHYL. % KOJHY. % KOJHY,
Si0, 49,66 828 | 51,562 858 | 48.78| 813 | 51 46| 858 | 53,1¢ 884
TiO, 0,11 001 023 003 0,13]| 001 0,44 005 0,15 003
Al1,0, 244 | 024 | 141 011 | 233 023 | 286 028 | 1.37| o014
Fe 04 4,60 029 2,55 016 264| 016 3,15 020 1,75 005
FeO 3,93 054 7,92 110 6,86 096 5,621 078 3,82 053
MnO 0,35 006 049| 007 0,38| 006 0,20 003 0,221 003
MgO 13,76 342 | 12,46 310 | 13,12| 325 | 1 270 315 16,17 377
CaO 23,00 410 | 21,75| 389 | 22,52| 401 | 21 92| 391 | 2362 421
Na,O 0,84 013 0,71 011 0,70 011 0,60| 010 025 003
K.O 0,05 000 | 0,09] 001 0,11 001 0,06 | 001 — —
H.O 0,35 = —_ — - - 0,431 022 | — —
H.O" 0,50 = — - — — Q38 90221 071 —
CO, 129 | — — —_ — — 0,70( 016 | — —
ILILIL — 2o 1,521 — QA = =5 = = .
Cymma 100,88 | 1707 (100,35 | 1716 |100,97| 1693 [100.52 1769 ‘100,19] 1763
- ABrutr — 10,9 = 48 —_ 938 — 127 — 6,2
E‘g Z | Drupun — 29 | — 39 — 38 — 37 = 09
SES| Momemn | — 751 | — |663 | — |670 | — |683 | — |s25
Z ¢ g [lexenteprur| — 98 — 222 | = (178 | — | 145 | -1 181
¥ o £ | Morancennr | — 130 — 28 — 16 — 0,8 — 0,3
Hcrounux A. M. IbiMkun . 0. Ouroen
CokoaoBka Cap6aii d Kypayuxyans Benkaaa
Ox mic. A m BecC. MOJT. Bec. MOJ. BEC. MOJ. BeC. MOJ. BecC. MOJa.
% KOJHY., % KOJaHY, % KOJQHY. % KOJaHY. % KOJauyY,
Sio, 80,47 | 841 | 52,67| 878 | 4884 | 813 | 51 82| 863 | 50,76 | 846
TiO, 0,43| 005 | 0,09]| 001 - —- 0,15 003 ] 0,05 000
Al,0O4 30 029 0,32| 003 3,34 032 1,38 014 0,78 008
Fe,04 267 017 2,28 014 3,30 o021 3,04 019 227 014
FeO 549| 077 | 4,62| 064 6,62 092 6,62 092 803( 111
MnO 0,29| 004 — — 056 [ 008 0,16 [ 003 0,24 003
MgO 13,59 337 | 1540 382 | 12,30| 305 13,31 330 | 12,84| 317
CaO 23,57 421 | 24,80| 442 | 23,30| 416 22,78 | 407 | 23,26| 416
Na,O — — — — — — 024 003 | 028| 005
K.O 0,24 002 —_ SuE 021} — —_— —_ 0,06| 001
H, O™ 013 = —_ — — -_ 0,02 000 | 007| 000
H,0F — = == = == e = v bl iz
CO, — | — — — IBfimrnsre | wsurln mmrole 2 - =
Cywma 99,88 | 1733 ’100,18’ 1784 100,13 | 1687 | 99,52 1734 | 98,64 | 1721
= Asrur — | 199, | =— L3 de—r |l - | — 62 | — 3,5
WS drpme ) — | | L L] =] 1a
£ £ 2 | Muoncux — TR0 — |86 | — 1661 | — | 725 | —. | 704
= ¢ g |lenenBeprur| — 14,0 == 14,1 ey 17,3 il 192 — | 240
® n E | Morancennt| — 11 s — s 20 - 10 — 0,7
Herounmk . O. Ouroes C. M. Mpoxoposa A. M. Obivksu
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HHTEHCHBHO TPOABM/INCH B HEMOCPEACTBEHHON 30HE OpY/eHeHHs, B Hampas-
JEHIH K BMEULaoliuy MepBHYHLIM TIOPOAaM METacoMaTo3 3aMeTHo ocaabe-
BAET, CPeIN CKAPHOB MOAB/IRIOTCH PEAHKTBHI MOJIEBOIUIATOBLIX MOPOJL, 3aTeM
CKapHOBLIE MIHEpaJbl — rpaHaTt i NHPOKCeH, HAGMI0al0TCs OHH Y¥Ke B BYJI-
KAHHTAX B BHJe MATeH U Henpasu/abHoH (Gopmbl obocobaennit. Taknm obpa-
30M, H B 3TOM MECTOPOZKCHHH Nepexo] CKAPHOB BO BMELlaoiliie TOPOIbl
B OIHHX MECTax HeueTKHil, a B APYTHX — Pe3KHiL

HM3meneHue coctasa rpaHata 1 NHPOKceHa B DYAHON 30HE HIMIOCTPHPY-
ercs Ha puc. 21, 3ameTHoe yBeaHyeHHMe XKEJEe3HCTOCTH TpaHaTa OTMeuaercs
BHYTPH PYAHBIX TeJ H B HEMOCPEACTBEHHOH OJIM30CTH OT HHX, THPOKCEH CO-
xpanser npeoG/ajawolie THONCHIOBBIT cocTtaB. MoXKIO ¢ yBEPEHHOCTbIO
cKa3aTh, YTO HHGHIALTPALHOHHBIE TIPOLECCHl B AAaHHOM cJydae He CONpo-
FOK/1anKuch GHMeTacoMaTHyecKHMH,

Tunnunpim npumMepom oGpazosBanisi HH(HALTPALMOHHBIX CKapHOB BHe
BIAHMON CBS3H ¢ HHTpY3HBaAMH ABJAIOTCA CKapPHOBbLIE Tenaa Kaqapcxem
H KypiKYHKY/JIBCKOro MecTOpoxKAeHHH. Pyabl U 0KOJOpYy/AHBEe MeTacoMaTH-
Thl HA3BAHHBIX MECTOPOKIEHHIl pasMelleHbl B 0CAJA0YHO-BYJIKaHOTEHHOI
TOMILe, Pas3bHTON cepHeill pa3pLIBHBIX HapyLIeHHH Ha OT/AelbHbIE OJOKH.
'nnabuccanbible HHTPY3UBHBIE MOPOJIL HENOCPEACTBEHHO B MECTOPOZK/IEHH-
ax He BeTpeuensl, CKapusl 3fech B otanune or Benkanunckoro n AnaeBcko-
r0 MeCTOPOXKIEHHIT MpeACcTaBJeHbl TONbKO MHPOKCEHOM, PPaHaT BCTPEUAETCH
peako. OHH TPHYPOUEHBbl MCKAIOYHTENbHO K 30HaM HaHOoJee HHTEHCHBHO
pasapobaenusix nopoa. B Kauapckom MecToposK/IeHHH Tesla MHPOKCEHOBLIX
CKapHOB, MMEIOLIHEe HeNpaBHILHYIO B I€PBOM NPpHOIHKEHHH cT0A6000pasnyio
(hopmy, pasMelleHbl B/AOAb 30HL pasioMa, KOTOPHIl OTAENAST CeBepHLIH
V4acToOK OT W03KHOoro. [THpoKcen pa3BHBA/CS 3/1€Ch 10 KBAPUEBLIM Moppupam
H CKamoJHTOBLIM METACOMATHTaM, MeHblle Mo nmopdupuram U Tydam.

B KypKyHKY/AbCKOM MECTOPOIK/JEHHH NHPOKCEHOBbIE CKapHbl, o6paso-
patHsle mo mopdupHtam, Tydam H AHOPHTOBLIM HOP(HPHTAM, BCTPEUaOTCH
B psije MECT, HO TJaBHAas Macca HX COCpefloToueHa B TEKTOHHUECKOH 30He
Mexkay pyaHbiMu yuactkamu Kypaxynkynp u Temup. CkapHoBble Tenaa 3THX
MECTOPOXK/IEHHH XapaKTePH3YIOTCs HEOJHOPOAHBIM CTpoeHHeM. B HHX wacTo
COXPAHSIOTCH DPEJHKTHl He3aMelIeHHBIX NMOPOJ, HJAH K€ Hapsily ¢ MOHOMH-
HepaJbHbIM THPOKCEHOM BCTPEYaloTCst YUaCTKH MHPOKCEH-albOHTOBBIX H M-
POKCEH-CKANOJMHTOBBIX METACOMATHTOB, YTO CBHIETEJIBCTBYET O KpakHe He-
pPABHOMEPHO NMPOSABUBIIEMCS METACOMATOSE.

Xapakrepuble paspessl ckapHoBblX 30H Kauapckoro n KypKyHKY/JIbCKO-
ro MECTOPOYK1eHHii npuBeaeHsl Ha puc. 22, Kak BHAHM, THPOKCEHOBbIE CKap-
bl CONPOBOKAAIOTCA MIHPOKAMH 30HAMH OKOJIOCKapHOBBIX MOPOA. 30HAb-
HOCTH B CKapHax He nojameuaercs. ITHpokcen mo Bceil MHHepaJH30BaHHOI
TOJIlEe HMEeT COCTAaB AHONCHAA ¢ HE3HAYHTeJNbHOI NPHMechbi reieHOepru-
ToBOi Modekyabl. OTCyTcTBHE B 3THX CKapHaxX rpaHaTta MOMKHO OOBACHHTH
ABYMsA TPHYHHAMH: HHEPTHHIM TNOBEJCHHEM ¥KeJle3a M HeJ0CTaTOYHOH KOH-
uentpamueil B pacrsopax CaO. B yc/oBusiX BLHICOKHMX TeMNepaTyp Kasblluil
obGagaeT Maaoii NoABHKHOCTbI0. M s Toro, uToObl BRI3BATL XOTA OB MeECT-
HYI0 €ro MHrpauuio, Hy)KHa 3HAUHTENbHAS HHTEHCHBHOCTb MeTaMopduama,
NpH KOTOPOM Ke/e30 M MarHuil BeiyT cesi BIOJHE NOABHKHO. DTO 03HAUA-
eT, najaee, uto obpa3oBaHue NMHPOKCEHOBBIX CKAPHOB B 30HE 3HAOKOHTAKTA
ONpejesasiyioch COOTHOLIEHHeM HaHMeHee TMO/JBHKHBIX  KOMIOHEHTOB —
5i0; u CaO.

OcHoBHas Macca HHQUILTPAIHOHHBIX CKapHOB, KaK IOKa3bIBAET aHa-
/M3, BO3HHMKJA B YCJAOBHAX BBICOKOTEMIEPAaTypPHOro mnporpesa, O/u3Ka IO
BpEMeHH cKapHaM OumerTacomartHueckoro tuna. Tonbko HeKoTOpbie 3asiexH
Cokonoscko-Cap6aiickoro 1 KypKyHKY/IbCKOro pyAHBIX [MOJ€fl, pa3MelleH-
Hble B 30HaX JApPOOJeHHs aJIOMOCHIMKATHBIX NMOPOJ H HE CBA3aHHbIE C KOH-
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TAKTAMH THNAGHCCANBHLIX HHTPY3HBOB, OGPA30BATHCH NPH MEHBIIHX Tew-
neparypax. Jlasi 3THX CKapHOB XapaKTepeH MapareHesHc ¢ SHHAOTOM H Co-
IYTCTBYIOIIEE BLIJIeJIEHHE MATHETHTA.

Mopdomorusi cKapHOBBIX Teql HHPHIBTPALUHOHHONO THIA BECHMA CJIOZK-
Hasi. He BaaBasch B MOAPOGHOCTH OMHCAHUA, MOCKOJBKY 3TO IPHBOTHTCST
IpH XapaKTepHcTHKe MECTOPOMKICHHH, HeoGX0AHMO YKa3aTb, uTo (opma
CKapHOBLIX Tes OMpejlejsilach B HEPBYIO OYepeib pasBHTHEM TpeacKapHo-
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e Puc. 21. Paspes cxapiosoii 3cHb Benkammu-

CKOr0 Mectopoxienus (Mo cks. 60).

I — TybdnTR; 2 — pPeanKTH AHAEINTOBHX MOPQH-
PHTOB; 3 — CKAPHLI, % — pyaHble CKUpHbl; & — mar-

HETHTOBLIC pPVIBL

Puc. 22. Paspes cKapHOBLIX 30H:

a — Kavapckoe MecTopoxienne (no cks 78); 6 —
KypHyHKkYJAbCKOE MECTOPOMKACHKE (nmo  cks. 418).

I — nupokceHoBmlf ckapH; 2 — BKPAMICHYOCT b
,234|:|5 MAarHCTHTa; 3 — MArHeTHTOBAA pPydd € DPEAVKEAMi

NMHPOKCEHAa H cKanoawTta, 4— c¢nlomuas MArueTitTo-
Bafd pyaa; 5 — anabGUTOBBIC METACOMaTHTH: 6 —
CKAanoJHTOBLIE MCTACOMATHTHL ; 7 —  HOphupurii;

8 — OKOJ0CKAaPHOBLle MHPOKCeH-TINIATHOKA 2303 L1
OPO bl

BbIX DA3PEIBHBIX HADYINEHHH, BbIPA3HBIUMXCST B HEOAHOPOAHOM ApOGAeHii
MOPOA U NOABNEHHH PA3JIHYHBIX 30H TPELUIHHOBATOCTH.

B menbuieit mepe Ha MOPOTOrHH CKAPHOBLIX TeJ CKA3bIBANOChH BaHSIHIIE
KOHTaKTa u cocTapa BMellalWHX mopod. Mubuabrpaunonusie ckapuu B He-
Kotopuix mecropoxaenusx (Temup, Omunan Apaeska, Kauap) moxuo na-
3BATh «CKBO3HLIMH» B TOM CMbIC/€, UTO, 06pasys HeMpaBHJbHLIE B TMEPROM
npubaHKeHHn cToi6006pa3Hoil GOpMbL Tesia, OHH PA3BUBAIOTCS 110 pasmiu-
HBIM T0pojaM, o6pasHo BbIpaxasch, «NPOTHIKAIOT» HX H B TO JKe BpeMs:
MaJIo H3MEHSIOTCS 10 COCTABY.

BumeracomaTtHueckuit THI CKapHOB, ANs KOTOPOro, K4aK H3BECTHO, Ofl-
PEACASIOMNM SABNACTCS BCTPEUHLIH MEpPeHOC KOMMOHEHTOB myTeMm Auddysiu
B MOPOBBIX pACTBOpAX, HE HMEET IIHPOKOro PacnpocTpaHeHHs B MECTOPOXK-
Aenusix TnagHofi xenesopyanoit momocer Typras. 9ToT THn ckapHOB HaHGO-
Jee yerko mnpencrasien B Cepepo-AnaeBckom, Ilarapmmnckom n YKana-
Jloypckom MECTOPOKIACHHAX B BH/E HENPABUILHBIX NOJOC H FPYGOIHHI006-
PA3HLIX 3aJ/ieXeil Ha KOHTAKTe aJIOMOCHIHKATHBIX TOPOJI H H3BECTHSKOB.
Pactsopel, suisbipaioine 1uddy3HoHHbI 06MeH KOMIOHEHTAMH, IPOCAYHBA-
JIHCh  3[16Ch MEXK/ly Pa3HOPOAHEIMH CHOSIMH TIOPOX, B YACTHOCTH MEX1Y H3-
pecTHAKAMH u 3¢ ¢ysuBamu. MoWHOCTE GHMETACOMATHUECKHX CKAPHOBbHIX

30H 0OBIUHO He NPeBLILIAET NEPBOro AeCcATKa METPOB.
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XapakTepHas ocoGeHHOCTh OHMETACOMATHYECKHX CKAPHOB — HX 30HAMb-
Hoe CTpOeHHe, Bhiparkalolleecs B U3MeHEHHH COCTaBa MHHepasloB H3oMopd-
HOFO psjla B HANPaBJAEHHH OT 9H0KOHTAKTa K 3K30KOHTAKTY, a TaKikKe B cMe-
He onuux muHepasnos apyrumu. J. C. Kopxkunckuii [69] ycranosua, uto
nofoGHoro poma MeracoMaTHyecKasl 30HAJBHOCTb BO3HHMKAeT BCHAECTBHE
Pa3yiHyHON KOHUEHTpPAlii HHEPTHBIX KOMIIOHEHTOB B PAa3JHUHLIX YydacTKax
OMMEeTacoMaTHUYECKHX 30H, TPH 3TOM XHMHUYECKHE NOTeHUHAJLl AHDOYHIH-
PYIOIIMX KOMIOHEHTOB H3MEHSIIOTCS HenpephiBHo. 1o noaoxenue 1. C. Kop-
JKHHCKOTO HaXOJHT CBoe MOJATBEpIK/Aelde M Ha MeCTopomkieHHsix Typras.
OnHaKo mepBHYHAS 30HAJAbHOCTL CKAPHOBBIX TeJs 3aTyLIeBbIBAeTcsl 31eCh Ha-
JIOMKEHHLIM MarHeTHTOBBIM OpY/IeHeHHeM, MPOCTPAHCTBEHHLIM COBMEUICHHEM
HX ¢ HHOHAbTpauuoHHbIMH cKapHamu (Cap0ail, AnelmiHHKAa) H Pa3BUTHEM
aNoCKapHOBLIX CpegHe- M HU3KOTeMIepaTyPHBIX MHHEDaJbHBIX acCOLMaLHil.

IMpumepom paseurna OuMeTacoMa- 85
THUeCKOH 30HampHOCTH cayxur Ce
Bepo-AJlaeBcKoe MecTOpOXKIeHHe, B
KOTOPOM CKapHOBBIe Teja MpHypoue-
HEl TOYTH HMCKJIOUHTENbHO K KOHTaK-
TaM aJIOMOCH/MKATHBEIX II0pOJ (mop-
¢bupuToB, TY(POB, NMOCIOHHLIX anodus
JHOPHTOB) H H3BecTHAKOB. Mopdono-
ISl CKapHOBEIX TeJ AOBOJBHO IIPO-
cras. B OCHOBHOM 3TO IJIACTOBble U
aunzoobpasupie  Tejad, 3ajeraroline
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COrJIacHO ¢ BMelalollHMH MOPOJaMH.
Mownoers ux ne npesbimaer 10—
— 15 M. B pyiHO#i 30HE CKapHBI cjdra-
IOT HECKOJBKO I03Ta)KHO 3ajeralo-

Puc. 23. Crpoenne ckapuoBoii 3oner Ce-
Bepo-ANaeBCKOro  MecTOpOxKIeHHs (10
ckB. 170).

I —- wu3pecTHAK; 2 — rpanaToBui} cwapi; 3—
NHPOKCEHOBLIE CcKapn; 4 — WMarderutTosas pyaa;

MX TeJs, IPOCTPAHCTBEHHO CBsI3aH- 5 — mnopdupur.

HBEIX B OJHHX CJY4YasX ¢ Ha/JOKEHHBIM ,
MarHeTHTOBLIM OpYJeHeHHeM, B JApPyrux — c Gojee MO3AHEH CyJb(HIHOH
MuHepanusanueit. Ha puc. 23 naH oauH H3 yyacTKOB PYJHOH 30Hbi (CKB.
170, uurepsan 106—158 x) ¢ xapakrepHoit 6HMETacOMaTHYECKON 30HAIBHO-
cThl0 B ckapHax. HaGmonaercs caeayiouias 30HaIbHOCTh:

1) aHme3uTOBHI NOP(PHPUT; B KOHTAKTE CO CKAPHAMH B HEM MOSABJAIOT-
cfl HepaBHOMeEPHbIe rHe3/la | NPOKHUIKH TpaHara;

2) sHpoCKapHOBasi 30HA — rPaHATOBEI CKApH, Y4aCTKAMH 3MHAOTH3H-
POBAHHBIH, CONEPKUT PENHKTH a1bOGHTH3HPOBAHHOTO IJIATHOK/A3a H BKpar-
JEHHOCTb NHPHTA;

3) 30Ha KOHTaKTa 3HAO- H 3K30CKaPHOB — MATHETHTOBAf PyAa € MHO-
TOYHCJEHHBIMH PeJTMKTAMH TPAHATA M MEHbIIE NHPOKCEHA, YACThID 3aMelleH-
HBIX SMHJ0TOM H aKTHHOJTHTOM;

- 4) 30Ha 3K30CKapHOB — rPaHAT-NHPOKCEHOBbIN, Y4acTKAMH MHPOKCEHO-
BbIH CKapH, aTaKCHTOBBII;

5) HM3BECTHAK MPaMOPH30BAHHEI C BKPAIIEHHOCTHIO MHPHTA.

B Bepxmeii yacTH paspesa npiBeieHa KpuBas, oro6paxkaronias HaMeHe-
HHe cocTaBa rpamarta no soHaM. Kak BUJIHO, B HAlPaBJeHHH OT SHAOCKAPHOB
K 5K30CKapHAM B rpaHaTe 3aMETHO YMEHBIIAETCA KOJHYECTBO IPOCCY/IsIpo-
- BOH MOJIEKYJIbI H COOTBETCTBEHHO YBEJNHUHBAETCH CONEDIKAHHE rKeJe3Hcroil
AHIpaJIHTOBOH MOJEKYJbl. B 3K3ockapHax rpaHaT NpejcraBied HOYTH YH-
CTHIM aHApaauTOM. FlsmMeneHHe cocraBa rpaHarta CBsI3aHO ¢ HHEPTHHIM MO-
BeJIeHHEM TVIHHO3€Ma, KOTOPLIil NPaKTHUECKH He BBIXOJHT M3 30HLI 3HIOCKAp-
HOB, H HeNOJIHOH MOJBHKHOCTbIO zkene3a. TakuM o06pasoM, OTIHYHTeJabHAsI
OCOGEHHOCTh GHMETACOMATHYECKOTO Mpolecca CKapHOOGPa3oBaHHA—HHEpT-
Hoe moBe/ieHne ANIOMHHHSI H HeNoJHas IOABHKHOCTb JKeje3a,
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Heckoabko munoro XdpakTepa 30HAJALHOCTL HabaoAanach Hamu B JKa-
Ha-Jlsypekom Mectopokaenun (puc. 24). Bumeracomarnueckne ckapun 06-

Pa3oBaHbl 3/i1ech

Hd KOHTakKTe JAHODHTOB M OCTAaHILA KpoBJH H3BECTHAKOB.

30”21.;11;HOCT}: B paccMaTtpuBaeMoM cayyae NPOCIAeKHBACTCS NOBOJABHO Hep=

Ko Oaaroxaps

H3MEHEHHIO TO 30HAM COCTaBa MHHEDAJOB M [IepeMeHHOMY

COAEePIKAHHIO B rpaHaTe aJlOMHHHS H KeJe3a. yCTaHaBU’IIIBHIDTCﬂ CJIe/1VIO-

LIIHE 30HBbI:

l) MpamopusoBaHHbIfi H3BECTHSK,

2) CcKapHHpOBaHHBI

H3BECTHAK

(Kaabuut — 60 — 75%, auomcmy —

20—25%, rpanar—okosno 8%, BKPAMICHHOCTL MarHeTHTa 1 nuputa—3—>5%);

e
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Puc. 24. Crpoene CKapPHOBOH  30HLI

#Kana-Isypekoro mectopomaenna (1o
CKB.

I — wusBectadr: 2 — rpanartoBsllt  crapu;

3 — NUPOKCEHOBLI CKapH; 4 — nyiHuLb

MHPOKCEH-TPAHATOBLIT crapH, § — nuopur,

NUPOKCEHa Ha
(1Honcu1o0Boir MOJIEKYJIbI B
TeJALHOH MOABIKHOCTH MAarHus.

BCEM HHTepBaJge

nem 80—85%),

3) AMONCHIOBEI  3K30CKapH (nuon-
cn1—80—85%, rpanat—10—12%, wmar-
netut—8—10%, NAPHT—3—5%) ;

4) pyauwlit ckapu (rpanat—>o55—65%,
Marietnt—15—35%, nupokcen — 10—
—15%, muput u xpyrue cyandums — 3—
—5%)

5) TpaHaToBblii 3HAOCKAPH (rpanar—
80—90%, nupokcen —5—10%. Marue-
fHT — 3—5%, muputr — 3—5%);

6) oxosockapuoBas mopoma (maari-
OK/a3-anuesnH-nabpagop — 60— 65%,
rpanat — 25—30%, nupoxcen — oko.10
5%, mupur — 3%);

7) pOroBOOOMAHKOBBI THOPHT.

Hurepecno ormernts, uto cocras rpa-
llaTa B Kaz10H H3 30H 3aMeTHO MeHsieT-
C1; B NPOTHBONONOKHOCTD 3TOMY COCTAB
ocTaercst 00JIee MJH MEHEe NMOCTOSHHLIM
YTO CBHUJETEJNLCTBYET O 3HAUH-

Huddysnonnpie CKapHbl, KaKk OTMeYanoch, B HeGOJbITHX MACLITAGAX

Berpeuatores B CapGaiickoM, COKOMOBCKOM H AJelIHHCKOM
X, OAHaKo NepBHYHAS 30HAABHOCTD

MECTOPOM IEeHH-
B HHX 3aTylieBaHa HaJIOXKEHHBIM Mar-

HETHTOBBIM OpY/EHEeHHeM M HHTEHCHBHBLIM PAasBHTHEM IO CKapHam MO3/IHHX
MHHEpaJoB: 31uj10Ta, AKTHHOJIHTA, XJOpHTA.

CKaprl TECHO CBfi3aHBI NPOCTPAHCTBEHHO € HAJOMKEHHBIMH Ha

HHX Mar-

HETHTOBbIM pyAamu. OHH pacnonaralorcsi Wam BHYTpH PYAHBLIX TeJ B BHJe

THe3n.
KaMH 3aMellleHus MATrHETHTOM,

JIHH3 1 HENPaBHJAbHON (GOpMBI 060COBMCHHIT ¢ OTYETIHBBIMHU npu3na-
HIH OKaHMISIIOT pyabl ¢ nepudepun, orie-

JdA89 UX OT [IEPBUYHBIX AMIOMOCHAHNKATHBIX H KapﬁOHaTHbIX nmopoJt. Konrak-

Thl PYA 1 CKAPHOB TO pe3KHe, KOrja py/bl cpasy
CKapHaMmH, TO MOCTENeHHbIe—MACCHBHBLIE MATHETH-

[IEPEXOTIOB CMEHAIOTCH

xKe 6e3 NpoMeKyTOuHbIX

TOBLIe py/lbl NCpexoaar B Gorartbie BKPaIJIEHHBIC, a 3TH MOCTeNHHE uepes
DAY BKPAIIEHHOCTL CMEHSIOTCs NPAKTHYECKH He COACPIKAUIHMH MarHe-

THTa CKapHaMH.

Ilo Munepanbuomy cocrasy sbizeasiores CKapHul: 1) rpaHaToBble ¢ He-
SHAUHTENBHON TNPHMECBIO TNHPOKCEHA M APYLHX MHHEPAJOB; 2) NHPOKCEH-

TpaHaTopuie; 3) rpaHaT-MAPOKCEHOBbLIE U 4)
XapaKTepucTHKa

porpacduueckas

ITHPOKCEHOBLIE, I[ETHJ]bHaSI ner-

CKapHOB TpHBeleHa B Hauleii pabore

[43]. 31ech 7Ke Mbl TOJBKO OTMETHM, 4TO MOHOMHHEpAJIbHBIE CKAPHBI Ha Me-

CTOPOMKIEHHAX BCTpeuamTcHa

Heyacto. Iloutn Bcerna

BMeCTe ¢ rpaHatom

PAa3BHBAETCH M NMHPOKCEeH. I'Ipn 3TOM KOJIHUECTBEHHOE CoJepxKaHue H TOro,

W Ipyroro 3HauyHTeNbHO Kojebaercs
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HMOQTHOLIEHHUS NHPOKCeHa M TrpaHaTa B 0OUIEM-TO YKa3blBalOT Ha HX OJHO-
BpeMeHnoe oOpasoBaHue. [lapareHeTnyeckas accolMallus MHHIEPaIoB cKap-
HOBOI crajui npejcTaBaeHa Ha pHc. 23.

AHaJIN3 NpoLeccoB cKapHOoOpa3oBaHHsa TNOKAa3biBaeT, uTo HHUALTpA-
1ioHHble H OuMeracoMaTHyeckie cKapHol B Typrafickiux MecTOPOXKAeHHAX
NPOCTPAHCTBEHHO HepeaKo GblBaloT copMellerbl  GOPMHUPYIOTCS Tpi GJH3-
KHX TeMIepaTrypHbIX ycAoBHAX. B To Ke Bpems KOMMOHEHTDI, y4acTBYIOULHS
E oGpa3oBaHud HMHPHALTPALHOHHBIX 1M OUMETAacOMATHYECKIIX CKapHOB, Be-
Ayr ‘ceGs pasauyno, OcobGeHHO Pe3KO 5TO MPOABJAETCS Y aJIOMHHHSA H B
MeHbLIeH Mepe y Jkedesa 1 Kaabnus, CaeaosaTesbHO, TOT Pl MOLBHAKHO-
CTH KOMIIOHEHTOB, KOTOpBIl B CBOe BpeMf yc-
tranoBua M. C. Kopxuuncknit [68] naa ckapros HGSLO?
Typbunckux MecropomjeHuil, He suBAAETCA
cTa0HAbBHLIM, B 3aBHCHUMOCTH OT THIa MeTa-
COMATO3a OH MOXKET H3MEHSThCS He TOJbKO A6 (Opm)
B MECTOPOMKJAEHHS X, HO M B OT/AeJbHLIX Yyya- M
CTKaX Jlaxke OJHOTO MECTOPOK/IeHHs. J

[TosBsenne TOro M/ MHOTO THIA CKAPHOB
CBS34al0 € TeoJOrOCTPYKTYPHBIME ocoBenHo-
CTAMH YYacTKa, COCTaBOM H (PH3HKO-XHMHUE-
CKHMH CBOMCTBAMH HNEepPBHYHLIX Nopoxa. Kou-
TAKTOBbLII Iporpes, Ha 3T0 ocofeHHO Jesaer
ynop B. A. /Kapuko [45], Takxe urpaer pe- "¢
120LLYI0 poab B GOPMHPOBAHMHN CKapHOB, HO
NOABJIEHHE CKapHOBBIX TeJ CPeIN OCal0uHO-  Pyc, 25, Jlnarpamma cocran-
BVIKaHOTEHHBIX MNOpox BHe BHIAHMOH CBA3H napareHesuc CKapHoB.
¢ UHTPY3UBAMM ONpeJeJeHHO  CBHJIETE]LCT
BYyeT O TOM, YTO B HEKOTOPLIX C/Ayyasix [POrPeB MOMKET OCYLLeCTB/IATHCH
caMUMH pactBopamu, Takue yuyacTKH XapaKkTepH3ylOTCsl BCErja mnoBbILIeH-
HOH TPEeUIHHOBATOCTBIO M, CJEI0BATeNbHO, OJATONPHATHBEL JAJs OLICTPOM
HHPKYJSIHH MHHEPAJH3YIOUIHX PAaCTBODOB.

Inunosutsi. MoHOMHHEpaNLHBIE 3MHIOTOBLIE MOPOTLI HA MECTOPOZKIe-
HUAX PeKH, X0Ta o06ocobjeHHble THe3Ta 3MHA0TA CPEAH BMEIaloiunx Io-
PO, CKAPHOB M PY/L BCTPEUAIOTCH MOBCEMECTHO.

QUNHAOTHU3AaLHA CKapHOB. JNHI0T Pa3BHBAETCs OOJbLIE BCero
o rpanary, oGpasysi Cpeau CIUIOWHOrO MNOJs TPAHATOBBIX CKAPHOB 3HAYil-
TEbHbIE M0 MOUHOCTH (A0 7—8 ) 30HLI CYUIECTBEHHO 3MH/IOTOBBIX MOPOAL.
Paanoxenune rpanara uietr 0co0€HHO HHTEHCHBHO B IPOLECCe HATOMKEHHS
Ha CKapHLI MarHeTHTOBOIl MIHEPaJH3aIHH, T. €. B CTAHIO, KOT/la Keae3o Be-
fer ceba BrnoJgHe MoJABHKHO. ['THHO3eM, HeoGXOAMMLIT 11a o6pazoBaHus
MIJ10TA, He NPHBHOCHJCH, OH NOABAAETCSH B PACTBOPAX TIPH 3aMelleHHIl
rpaiata MarHeTHTOM, NpH 3TOM KOHUEHTpPallis ero YBeAHUMBAETCA 110 Me-
pe paspacTtands PYAHOrO Mpolecca M CTAHOBUTCH B HEKOTOPbIE MOMEHTbI
BIIOJIHE JIOCTATOMHOIN /ISl HACHIUEHHsT MOJEKYAbl snujora. BosHnukawoune
MPH 3NU/I0TH3aIUY IpaHaTa «U3JUWKH» OKHCHOTO #ejae3a, KpeMHIad H Kadb-
M5 (PHKCHPYIOTCS 3/leCh K¢ BO BHOBL OOPAa3YIOUIHXCA MHHEpaJdax—reMaTH-
Te, KBaple u KajabluTe. B npukonTakToROll yacTH ¢ apdy3nBamMu B 370l ac-
conuanuy nosisagercs aawour. Ilaparenesnc MuHepa/ios NpuBe/ed Ha JHa-
rpamMme puc. 26.

AnocKapHoBbIil 3nuA0T GOrat Keme3ucToll MoJeKyaoil. YcraHnasgaupa-
"eTCsT NpPAMAas CBSI3b MMV JKEeMTe3HCTOCTbI) 3MHA0TA H COCTABOM 3aMELLeH-
Horo um rpanara. Tax, Ha MecTe foraTblXx aHApPajANUTOBOH MOJEKYJ/0Il rpaHa-
TOB pa3BHBAETCsH 3IMMIOT, XHMHUECKHMIl cocTaB KoTtoporo (rada. 21) u onrtu-
ueckne cBoiiecrBa (Ng=1,763—1,771; Np=1,728—1,736; —2V=68—72%)
YKa3blBaloT Ha cojepxaHue B HeMm 25—32% (eppocHAHTOBOI  MOJAEKVIILL

p
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XHuMHUeCKHIT cocTas 3NHA0TA

TaGanuwa 21

Kypsynkyan ' Benkaan Llentpaantan Anaepka Cokonoska Capaai
b Bec. % MOJA. KOAHY.| BeC. % MOJ. KOAHY. BeC. % MOA. KOAHY.] Bec. % MOM. KOJHY, BeC. %  [MOJ. KOJAHU"
Si0, 36,72 611 36,81 613 37.82 629 37,28 621 36,79 613
TiO, 017 004 0,23 3 0,27 004 0,05 000 Cn. -
AlLO, 22,78 294 22,96 . 296 22,48 221 23,27 229 23,46 230
Fe.O, 13,58 085 13,05 81 11,79 074 13,14 082 13,4 084
FeO 0,28 004 0,34 4 2,22 031 0,48 007 — —
MnO 0,09 001 0,11 1 0,23 003 0,04 000 - -
MgO 0,24 006 0,19 5 1,26 032 0,22 005 0,5 012
Ca0 23,78 424 22,14 394 22,85 407 23,6 421 23,05 410
K.O = = 0,13 1 0,07 001 1 - — =z
Na,O R — 0,27 5 0,14 002 — - - -
H,0- } 0,80 44 0,18 } - 155 } 1,52 083 0,2 011 — =
H.O+ — - 2,64 — 2,0 111 3.4 189
MLILIL 1,88 84 1,03 — s ! i - 2
Cymuma | 100,32 1487 . 100,08 1488 100,65 1487 100,28 | 1487 100,6 1538
Cocras, HC2,ALSi;0, - 73,4 - 734 = 75,1 ‘ - 736 = ’ 72,7
Moa. % HCa,Fe.81,0,4 - 26,6 = 26,6 - 24,9 = 26,4 — 27,3

Vlctounui

A. M. JIeIMKHH

| . O. (‘)HTOEB I C. M. Ilpoxopoga




B cxapuax, rje rpaHat HMeeT npeobaajaiolle rpoccyssipoOBbIH COCTaB, Me-
JIe3HCTOCTh 3MH/A0Ta He npesbiliaer 24% (Ng = 1,758—1,763; Np = 1,724—
—1,730; — 2V=66°), o6biuno ke 19—22%.

[Mponeccrl 3MHAOTH3AIME TPAHATOBLIX CKAPHOB MIHPOKO pa3BuTh B Cap-
taiickom, CokonoBckoM, Benkanuuckom, IOkHo-AnaeBcKoM H ADPYrHX Me-
CTOPOMKAECHHAX.

JnupgoTH3alUHa BYJAKaHoreHHB X nopoA He menee mupo-
KO B PYAHBIX NMOJAX NPOSBHJIHCH MPONECCH SMHAOTH3aLHH B NOPQUPHTAX
i Tydax. B s31HX mopoaax smuaoT o6pasyer pasJMUHOH BeJHYHHBI THE3/1a,
JOKaJiH30BaHHBe B MojeBolnatosoil mMacce. [locnenusas oka3blBaeTcs B 3Ha-
YHTeNLHOH CTENeHH NepeKpHCTalJIH30BaHHOi, npHoGperaer THNHYHYIO OJa-
CTOBVIO CTPYKTYpY. OcoGeHHO HHTEHCHBHO H3MEHSIETCsl OCHOBHAs Macca aH-
Je31ToBBIX nop¢uputos. CTPYKTYPHLIE B3aHMOOTHOLIEHHSI 3MHA0TA H BO3HH-
Kalolero NpH MNepeKpHCTANIH3AIMHT T171a+ 5{62

rIOK/1a30B aJab6HTa OTYeTJHBO yKasbiBawt He | Na,H,H,0,C0,
Ha HX OJHOBpeMeHHOe BhbilesIeHHe.
MnTtepecHo oTMeTHTB, YTO BOKPYr yua-  Ax A6 (Opm)

CTKOB S3MHJA0TH3aLUUH NOPHUPUTEL H TYDE.
YacTO OKasbIBAlOTCH OCBET/eHHBIMH. TeM-
HOILBETHLIE MHHEpaJbl B HHX IOJHOCTBIO
PasjoXeHsl, KeJle30 H MAarHuii BblHeceHB

i, 110-BHMMOMY, 3aHMCTBOBaHbI 06pasyio:
wuMea B 3ddysnsax smuaoroM. He coxs
PaHHJANChE B TAaKHX Yy4yacTKax H IepPBHUHBIA
naarnokaasbl. OObIYHO OHH aJbOMTH3HDPO- 4
BaHbl, TIPH 3TOM mOppHpPOBas CTPYKTypa  Cal {Agzos
nopoasl B oOIleM cOoXpaHsieTcsi, XOTa OC-

HOBHAA Macca BCerja HeCeT MPHSHAKHIC-  pu. 96 [lyarpamma cocTas-mapa-
pexpucraiaansauun. Kaabuuii, ocBo60xkKNa- renesnc smuzosnton (mo ckapuam).
WILHACS NpH anbOHTH3AUMH [1aTHOK/Ia3a,

pacxojyercs MoJA0GHO JKejle3y H MarHHIO HAa [OCTPOEHHE MOJEKYJhl 3MHI0-
Ta W aKkTHHOJAUTA. JKesesHcTocTh STOTO 3MHA0TA He npesbiiaer 19—209
(Ng=1,748—1,753; Np=1,720—1,722; —2V=68"). Takum o6pasoM, ol-
HOBPEMEHHO ¢ 3MHI0TH3ALHEH BYJKAHOT@HHBIX NOPOJ MPOHCXOMHT aJbOH-
TH3auna HX c obpasoBaHHeM B 30HAX HauGojiee WHTEHCHBHOIO MEracoMma-
T03a TOUTH MOHOMHHEpAJbHBIX aJbOHTHTOB. B oTiauune OT BLICOKOTEMIIE-
pPaTypHbIX OJHOMMEHHLIX IIOPOJA, B paccMaTpPUBAEMBIX MeTaCOMATHTAaX ajb-
OHT HAXOAWTCH B DABHOBECHH € 3MHAOTOM, AKTHHOJHTOM M KaJbLUTOM.
XapaxkTepHblll NPH3HAK 3THX aJbOHTHTOB — MOCTOSHHOE [PUCYTCTBHE B HUX
BKPANJIEHHOTO MHPHTA.

OGpasosanne 3nH/10Ta H anb0HTA NMPOXOIHJIO B YCJIOBHAX TMOAHO MO/-

BH/KHOCTH HATPHsI M MHEPTHOCTH aJIOMHHMS, Keje3a, MarHHA, Kalblis
it KpeMHus. Bmecte ¢ snuaoToM # anb0HTOM 3a CYET 3THX K€ KOMIOHEHTOB
00pasyloTcst aKTHHOJIHT, KBapl u Kaabuut. JluarpaMmma cocTas-napareHesic
N7 3THX MOPOX TIpHBeneHa Ha puc. 27, a, 6. VisBecrtHo, 4TO faHHasi accolHa-
ulg XapakrepHa ans nponunautos. [Iponunurtusanus, kak ocolblit BHJ cpe-
HeTEMIEpaTypHoro MeTaMop(HaMa BYJKAHOTEHHBIX TOPOJ, «CAYKHT IMPH3-
H&KOM TOTO, YTO JaHHbIH ByJKaHHYeCKUH KOMINIEKC COAEPIKHT PYIHBHE KH-
JIbl 3NMTePMaJbHOrO THMA, T.e€. XKHJbl, o6pa3oBaBiuyecsd BOJIN3H IOBEPXHO-
ctuy» [G8].
. TlponuauTuaupoBanuble aHAE3HTOBLIE W AHOPHTOBEHIE MOpMUPHUTEL OCO-
OeHHO XapaKTePHHl JJIA MecTOpoKIeHHH KyprKyHKYILOKONO pPYAHOTO IMOJS,
Wareipryns, Exraii-11 u sanaanoii sanexu Capbasn. Bee stu mectopomaenns
(HOPMHPOBAJIUCE B VCIOBHAX HOOOIBIIAX IVIYOHH H OTHECEHLl HaMu K CyOBy-
KaHuYecKoH Qaiimi.
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ONunoTH3alUMA B POroBUKax. [Tossaenne 3MHI10Ta B POTORH-
kax (Benkana, CapGaii, Llentpansnas Anaeska, Entaii-l u Ap.) BAeyer 3a
COBOIl 3HAYUTENLHOE H3AMEHEHHE [0CTCTHMUX, MenkosepHucTan noaeBoimIa-
TOBast Macca, B KOTOPOH yallle Beero Habaio1aeTes Imior, nojBepraencs co-
fuparensHoii nepekpucranuzamuy. Ilosensones KPYITHBIE ¢ H3BHITACTLIMH
OUEPTAHHSIMU 3epHa anwOura (Ne 0—7), unorna HamoMuHaOUiHe N0 dopve
nopgupobaactsl, [lepsuunsie CTPYKTYPHO-TRKCTYPHbIE 0SCOEHAOCTH pOTOBH-
KOB TaKiKe 3amylUeBLIBAIOTCH, H HEPEAKO NOAHOCTBIO. SSTHI0T, KAK TOKA3b-
BalOT MHKPOCKOMHYECKHe HAGMIONCHHS, HEOJMHAKOBO OXOTHO PAa3BHBALTCS 110
pasmusbiy MuHepanaMm. Hanpumep, mupokcen ouenn peako pasbenaercq
JMH10TOM, H TO B CAMBIX He3HAYHTE/IBHLIX KOMHUECTBAX. Bojee akTHBHO niet

: a g
5.0, 510,
e f| Na,K,H,0,C0, KeN_ ]} Ma,K,H,0,C0,
38 (Opm). Ax A6 (Opm)
an
Ha 7 Ha 7
Ca0 : 5 AL0;  Cal 7 ALy0;

Puc. 27, Nnarpamma COCT@R-Naparenesnc 3NUI03NTOB (M0 BYJIKAHO-
FeHHbIM Mopoaam):
@ — Kncasle 3ddysaBu; § — ocHOBuLIC y cpeanne sdhdyaussi.

SAMEILCHHE IMUI0TOM PPaHaTa ¢ IMOJEBBIX UMAaToB, JTOT NPOIESC, KAK Mbl
ye YIOMHHAIH, e8A3aH ¢ aavbuTH3alueil, Byecte ¢ snuioToM mo MHpoKce-
Hy PA3BHBARTCSH aKTHHONMT H HECKOJLKO NMO3fHee XJ0pHT. B pOroBuKax 3nmu-
AOT HMEET TIOUTH TOT e coctas (He Gosee 20% dbeppocnanra), urto u B nop-
(hupuTax.

ANHAOT-aNbOHT-AKTHHONUTOBBIE  METACOMATHTH. MeTacoMaTiieckiie
MOPOJbL, COCTOANNE OOLIYHO U3 MEPeMEeHHONG KOMMUECT3a MHI0Ta, adhbuTa,
AKTHHOJINTA W XJIOpHTaA, B pyAHbIX noasx Typras pacnpocTpanenst BechMa
mupoko. OHu c1araloT BHEUIHIOW OPEOJbHYIO 30HY CKAPHOBOPYIHBIX T,
NPH STOM BO MHOTHX MECTODOMICHHAX UEHTPOCTDEMHTENBHO Pa3pacraioTed,
3aMelllasl MHPOKCeH-rpanaToBble cKapHbl. B wieaasHom cayuwae, kax, nanpi-
Mep, B DewkaausckoMm MecTopoKIeHwu, BOIHHKAET TPYBOKOHL@HTPHTE KAy
SOHAJIBHOCTB: B II@HTPE PYHOH 30HBI PACIONATaIOTCA PyAbl, lajtee HIeT cBoe-
obpasuasi 060JI04Ka rPAHATOBBIX H/IH NHPOKCEH-TPAHATOBBIX CKapHoB, Ha
BHEUIHEH 4acTH pasMelleHbi 3MHI0T-aKTHHONUTOBLIE H eule Aajee 3MHIO0T-
anpGUT-aKTHHONHTOBble MeTacoMaTuThl. [Tocaenne nocTeneH o HaH J10BOMb-
HO pe3Ko cMeHS10Tes OObIYHLIMIA T1DOMHIHTAMH.

Tlponunurusanun noeepriancs Golbllie BCEro aHIE3HTOBblE 1 AHIEIHTO-
GaszasibTOBbIe MOPHUPHTHL H TY(PH. BMecTe ¢ TeM B pyAHBIX 30HaX NPONH/IN-
TH3aHeH ObBAIOT OXBAueHbl H HHTPY3UBHbIE MOPOILI: rabGpO-AHOPUTHI, J1HO0-
pHTHL H 0co0eHHO AHopuTOBLIe NOPQGHPHTH. B Kypxkyukyasckom n Cokosos-
cko-CapbaiickoM PyIHbIX NOJASX AHOPHTOBLIE TOPMUPHTEL M BMEILAIOlLHe HX
5(Qy3uBEl HACTOALKO H3IMEHeHbl, YTO MAJEKO He BCeDAa YIaeTcs NMPOBECTH
MEZKy HHMH IPaHHLLY H OTpPeLeJeHHO CKa3aTh, HMeeM U Mbl [0 ¢ cyOBy-
KAHHYECKHMH TeaMu WIH ZKe 3T0 MeTaMopdusoBaHHble 3((y3uBLI.
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Bet‘bMa XapaKxTepHO, UTO PA3BHTHe MO CKapHaMm 3MII0T-aKTHHOJAHTOBL!X
METACOMATHTOB H I1DOITHJIHTH3ATLHST H3BeDAKEeHHbIX TTopod BO BPeMeHH COBTA-
Jal0T H HEepPeTKo COBMELaloTCda MPOoCTpaHCTBeHHO, Pasmuuusa ux 3axaioualor-
Cs B TOM, 4TO alOCKapHOBLIE METACOMATHTHI He coepsKar albOuTa, 4 B Mnpo-
MTHAHTAX OH FJIaBHBI MUHEDAJ; Kpove TOro, IMUIA0T 1 aKTHHOJHT B anockap-
Hax GoJee AHeJe3nwcTole, HeM B TTIPOIMTAJIHTAX, Bmonue ‘BEOpPOATHO, UYTO MPOIMTHIH-
TH3alHuga H 0\6[)3'3’0381-”!8 AlTOCIKA PHOBLIX 3MHIOT-aKTHHOMHTOBBIX 'MeTacoMa-
THUTOB BbI3BaHLI OJTHUMH U TEMH 2K¢€ IOCJAeMarManuiyeKHMHA pacrBopaMH, a
6IIH3KUE COCTAB pH‘B‘HOBE‘CHh[X a'UCOILlHa‘L[Hﬁ B 3THX 061333033’1-[*}[51)( MNO3BOJIAET
CUHTATb, UTO HP'H HX q)D‘})l)lep‘OBaHWH paa DOABHAHOCTH KOMIIOHEHTOB OLLT
CAHHAKOBEBIM.

. Tabanwuwa 22
XHMHUECKHIT COCTAaB AKTHHOJHMTOB

Kauap Capbait Cokoaosxa

Oxneaw " MO, : MO T MO _ec | Mo,

) BeC. % ‘ o Bec. % I LHOR Bec. % ‘ P S e . | YA
Si0, 4783 796 50,62 843 51,17 853 45,04 | 749
TiO, 0,29 4 0,15 003 0,15 003 0,45 5
A1,0, 431 42 49 048 3,92 038 6,67 66
Fe.O, 3,15 20 2,28 014 5,21 033 3,78 | 24
FeO 13, 87 193 14,55 203 11,99 167 16,7 | 232
MnO 0,19 3 0,15 003 0,60 008 11,75 .293
MgO 14,35 357 12,39 307 13,25 327 0,24 3.
Ca0 12,01 214 12,26 219 11,09 198 10,79 | 193
Na,O 0,87 15 0,79 013 0,90 015 0.25 3
K.O 0,51 5 Ci. —! 0,21 002 0,47 5
H,O 0,40 = - = 0,25 011 ot
H;@% 1,26 72 1,23 067 0,82 044 2,30| 128
SO, i~ - 0,33 004 it — N
Cywwma | 99,04 } 1721 { 99,65 ] 1724 | 99,56 ‘ 1699 | 98,44‘ 1701

JI. O. Ontoes

Merou- | AL M. Tpivknn \ C. M. ITpoxopoBa
HHK

[Togo0HO 3NHAOTY, COCTAB aKTHHOMHTA B METACOMAaTHTAX OMpeeadeTcs
B OCHOBHOM COCTABOM MCXOIHBIX mopoa. B u3BecTHsKAaX M amoMOCHIHKATHBIX
noponax akTHHOMMT manoxeneancrsit (Ng=1,632—1,653; Np=1,612—1,630,
yto coorBercteyer 5—15% depporpevonura). B ckapHax n ocofenuo B py-
14X cojepikanne (PeppOTPEMOATOBONH MOMEKYNMbl nosbuuaercs 10 50%
(Ng=1,668—1,660; Np=1,645—1,640; cNg=15—21°, Ng-—Np—=0,017—
—0,023). XuMuyeckHii COCTAB aKTHHOJIHTA H3 OKOJOPYIHBLIX METaCOMaTHTOB
npisened B taba. 22, Coctas aHaMH3HDOBAHHLIX aKTHHOMMTOB Bhipdraercd
caeavIomMMu (PopMyTaMHu:
1 (N at‘J,Q:sKu,nsMﬂH.fi:cai.!})E.Eﬁ(Mgll.% Fel-;'n Fe(;.:gi)-"-ﬂﬁ[OH1--‘"0“-7]2{1:8(.:,-(1‘;

Alp,79Tio,03Si7,2]8099;

2. (Nao22Cayos)217 (Mgor Fej i Fey o MnopeAlosr)sis
Tio.005i7,5] 40093
3. (Nao2Ko.oCayze)s1(Mga.aiFe, oFey & MnoooAly2)s 2| OHo.0001,01] [ Alo.sr
Tio,028i7,51] 5043
4. (Nag,0sKo,00Mno,03Cay.75)1.0:( Mg 2.7Fez,1 Fegq Al )5-“[OHJ'J"J [Al,15Tio.55
Sig 8] 4O,

OI1,1800,82] 2| Alo,as




Hecmotpst Ha TecHyio cBsizb CpelHeTeMIepaTyDHEIX anoCKapHOBLIX 006-
Pa3oBaHHil M NPONUIHTOB, OPEOJbl PACIPOCTPAHEHHS HX PE3KO PA3MHYHEL
OKoJIOpyaAHbIe SMILOT-aKTHHONHTOBbIE METACOMATHTHI NPaKTHYECKH He Bbi-
XOLAT M3 30HBI OPYNEHEHHs, TOr/la KaKk MPOMHJIHTHL XaPaKTepPHIYIOTCSH M/10-
Ia/IHbIM PA3BHTHEM, NPHYPOUHEASICh He K OT/e]bHBIM HHTPY3HBaM, a K HH-
TPYSHBHBIM  mosisiM. CiaGo BblpakeHHasi TeMNepaTypHasi 30HAJbHOCTh
B opeoJiax mnponuautHsauu#, no Muenuio 1. C. KopkuHckoro, cBuaere/b-
CTBYeT O TOM, YTO MPOTPeTOCTh /0 CPEJIHHX TeMIepaTyp Bb3blBaJach CaMil-
MH BOCXOJALIHMH pacTBOPaMIL. :

IlponunuTHaauna passuaercs Gojee HAH MeHee PaBHOMEDHO MO Breil
LJAOUIALH H HEe YCH/THBACTCS OKOJIbKO-HHOY/1b 3aMETHO B IIPHKOHTAKTOBOH ya-
CTH C HHTPYSHBAMH. IMUA0T il AKTHHOIHT OHHAKOBO OXOTHO 3aMelLLaloT i {i0-
<ICBBIE IIMATLI, H TEMHOUBETHEIe MuHHepasbl. CTPYKTYPa NMOPOA 1IPH HE3HAUH-
TCIBHOM NPOABIEHHH NPOMHANTH3ALHY H3MEHARTCA MaJso, HO 1UpH Gosee Hi-
TEHOHBHOM MeTacoMaro3e, Koraa noss/asoTes o60c06aeHHble 'He31a MU0~
Td H aKTHHOJIHTA, NPOHCXOJKT NMEPEKPHCTANTH3AIHA IEPBHYHBIX MHHEPaJIoB,
Hampuwep, B s dysusax ocHoBras Macca cTAHOBHTCH MOXOKel Ha pOropu-
wi. Boamonkno, 316 u nocaykuno ocHoBanuen @, Tepuepy u dx. ®epxyre-
Hy [136] Bbiie/uTh a1bGHT-3011110TOBO-POrOBHKOBYIO (a0 Kak BHEMIHIOW
30HY KOHTAKTOBLIX OPE0/IOB.

B Hamem caywae aqbGUT-30MAOT-aKTHHOIHTOBbIE METaCOMATHTLI MO
TCOJIOTHYECKHM YCA0BHAM He MOTYT PaccMaTpPHBATHOS KaK (hallusi pOTOBHKOS,
OHH 3aHHMAIOT NIPOMENKYTOYHOE IO0JIOKeHHe MeXK1y (alUsMH PerHOHalbHO-
I'0 H_KOHTAKTOBOro MeTaMophuama.

[lponuaurusanua HauGonee nosHo mposBIseTca B pafioHax KOHIEHT-
PalHH HHTPY3UBHBIX MOPOA H NMOYTH BO BIEX PYIHBIX MOJSIX MPOCTDAHCTBEH- -
HO TECHO CBsidaHa ¢ xenesoopyreHeHneM. M sro, mo-smnuMomy, se cayyaiino.
Hocaemarvamiueckue pacTBoOpbl, BHBBLIBAIOIIHE OpYUIIeHEHHe H NPOMHAHTH3A-
IHIO, HAM KaxKeTCs, WMEIT €IHHBIH MCTOYHHK, HO COCTAB M CBOHCTBA TaKHX
PACTBOPOB CO BPEMEHEM MOHSAIOTCH, YTO H ONpPee/IsieT PA3IHIHYIO BO BDeMe-
Hi MaHepaausanuio. Cae1oBaTeNbHO, MPOMHIMTH3AWAS MOKET pacoMaTpu-
BATLCA KaK OJMH M3 MOUCKOBBIX MPUIHAKOB HA MATHETHTOBOE OpYy/IeHEH!He.

B pyanoii 30He 3MHAOT-aKTHHOIHTOBBlE METACOMATHTH GOJBLIE BoerO
pa3BuBalOTCA Ha MecTe cKapHoB. Ilpm3naxn 3aMelueHns nupoxcena u rpaua-
Ta 30HT0TOM M aKTHHONHTOM OTHETVIHBO TPOCJAEKHBAIOTCS TMOUTH BO BCeX
CKAPHOBBIX MecTopomenusx. Ilox BosaeicTBHeM TepMambHBIX pacTBOpPOB,
OoraTeIX yrJIeKHCIOTOM, CRaPHOBbie MHHEDAdbl Pa3aaraloTess, ¥ Ha HX MecTe
OGBIYHO BO3HHKAIOT CAEYIOLIHE PA3HOBECHBIC ACCOIHAIINH:

rpanar 4 (COg, H;0) —— snugor -+ xameuur, - KBapir;
auoneus + (COs, Ho0) — AKTHHOJHT —- KaJbUHT - KBaplL.

Pacuersl mokaswIBalor, 4TO 37U peariny MpoOTEKAlOT Ge3 CYLIECTBEHHOTO
H3MeHeHHs o6 beMa.

JI. H. OBununukos [101] skcnepuMentaabho gokasad, uto obpasoBanue
ampubona no IUONCHIY MOZKET MPOHCXOTHTb H B OTCYTCTBHH YIJIEKHCOTEI,
TOJBKO MO BAHAHWEM Napos BOAEL, Npu Temmepatypax 300—800°C. Amdyu-
GOoJ1 pasBUBaeTCs B TAHHOM CJyyae MceB10Mop(HO.

B cKapHOBbIX MeCTOPOMK/IEHHAX THCTEPOTEHHHIe MHEEPaabl — 3MHIOT
1 anbOHT — BOZHHKAIOT OOBIYHO NMO3JHEe MAarHeTHTa, obpasys B pyaax MHO-
TOYHCJICHHBIC NPOKHIKH U IHe3/1a. B HEKOTOPBIX CAyYasiX 3TH MHHEPAJbl M0-
ABJASIOTOA B KOHLE PYAHOro npouecca. B MectopoxkaeHnsx ruapocuankaTHoro
THNA 3MAL0T-aNbOHT-aKTHHOIHTOBEIE METacOMaTHTH  00pa3yioTess BMecTe
€ ManHeTHTOM M Jaie HeCKOJMBKO onepexaiorT ero. Takue MecTOPOKIeHHs
popMUPOBAANTH B VOIOBHSX MaJBIX Ty OmH [43],

AKTHHONIHTOBBIE METACOMATHTBI B MECTODOKIEHHAX pPasBHTHL OTpaHi-
YEHHO. AKTHHOJIHTOBLIE METACOMATHTHl C HE3HAUHTEbLHLIM COMEPHAHH 2M
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KBapua H Kaabluta o0pa3yioTcs HA MeCcTe MHPOKCEHOBBLIX CKADHOB INPENNo-
YTHTEIBHO B 'yuacTKaX, e mogcJjennde pasapodaenst (Cap6aii, CoxosoBka).
Pasnoxenue nupoxcena u o0pa3oBaHHe MO HeMy aKTHHOLHTA IPOHCXOLAT
N01 BJAHSHHEM BOABI H (yrJiekdcsroTbl [101], npu 3ToOM OXHOBpeMEeHHO MOTYT
BOIHMKAThH KBApIl M KaJIbIIHT:

5Ca(Mg, Fe) [Si,0,]+3C0,+H,0-Ca,(Mg, Fe); [OH], [Si,0,,],-
+3CaC0,+2Si0.,.

B paccmarpuBaevMoM clydae aKTHHOJNMT pPa3BHBAeTcs TyTeM IPOCTOrO MeTa-
comatosda 6es3 CYUIECTBEHHOTO NMPHBHOCA W BbIHOCA KOMMOHeHTOB. Cpeau
CKAapPHOB AKTHHOJIMTOBblE MeTacoMaTHThl 00pasylT HesHauuTeJbHBe 060-
cobaeHust TPyGONIHH3OBHAHOH Hau cronGoobpasHoil popmel (kapeep Coko-
JIOBCKOTO MectopoxjeHus). Hx pasmelieHne onpeensyiocs noc/ecKapHO-
EBIMH TEKTOHHYECKHMH HapyIIeHUsAMH.

B Kauapckom n KOMOTKHHCKOM MECTOPOKAEHHAX aKTHHOJHTOBHIE MeTa-
COMAaTHTBl BCTPEYAIOTCS HA KOFTAKTE H3BECTHSIKOB M MOP(MUDPHTOB M Cpenu
MarHeTHTOBLIX pya. OHM ClaraioT He3HaUHTENLHBIE [0 MOULHOCTH TIOJOCH!
i anu3bl. ITonoOHo ckapwam 3Ti MeTacoMarTHTHl pasBHBANHCH MHPQY3IHOH-
HDIM IYTEM HA MeCTe NMepBHYHbIX Topod. IIpu sToM Kanoiwil u Kpemuuil, ne-
00xommMBle 1715 06Da30BAHUS MOJIEKY bl aKTHHOJNHMTA, 3aHMCTBOBAJHCH H3
HCXOIHBIX MOPOJL, @ MATHUH W JKe/1e30 NPHBHOCHIUCH PACTBOPAMH.

PasMeluenie akTHHOHTOBBIX METACOMATHTOB BJIOJb IPAHHL KapOOHAT-
HbIX H aMIOMOCHIIWKATHBIX TNOPOJ CBHAETENLCTBYET C JIBHKEHHH MHHEpasi-
3YIOIHX PAacTBOPOB NPEMMYILECTBEHHO M0 INIOCKOCTAM HaCJOeHHSI.

AKTHHOJIMTOBBIE MeTacoMaTHTHl, 06pa3oBaHHble NMyTeM GHMETacoMaTo-
3a, peako OBIBAIOT MOHOMHHEPAJbHBIMH. B 9K30KOHTAKTOBO{l uYacTH OHH
BCErja cojepiar 3HauMTe/bHOe KOJHYECTBO KalbIiTa, a B IHJOKOHTAKTO-
BOH — BMECTe C aKTHHONHTOM TIOCTOSIHHO BCTPeYalOTCsl SIHOT, aJbOHT,
ched H anaTur.

KBapu-kaabunt-x10puToBbie MeTacomatuthl. HuskoreMmepaTypHble Me-
TACOMATHTEl KBAPU-KaJIbUHT-XJIOPHTOBONO COCTAaBa JIOKAMHIYIOTCH Npeumy-
LeCTBOHHO BAOML 30H TEKTOHHYECKINX HAPYIUCHHUI W 'HE PaclpocTpaHaIOTes 1a-
JBKO 32 uX npeiesramu. KBapu n KaJblUHT 4acTo 06pa3yioT MOHO- u GHMHHe-
PAJIbHbIE JKHIKH BBLIMOJIHEHHS, DACCOKAIOLIHe Pyl H OKOJOPYIHbIE MeTaco-
MaTHTLL,

B otsmune or MeracoMaTHTOB cpeiHeTeMIePaTyPHOH CTa MU HAZBAHHAs
aCCOLHALHS XapaKTePU3YeTCd JTHHeHHLIM pa3MelleHueM, HHTeHCHBHOCTb Mera-
COMaTo3a 3aeCh MOJAHOCTBIO ONPEIENACTCSl CTENEHBIO PasApoGAeHHOCTH HC-
XOAHBIX TIOPO.

KBapn-kanbluT-Xa0puToBble METAcOMATHTEL He CBA3AHEl ¢ KOHTAKTOBLIM
[IpOrpeBOM, OHM B OIMHAKOBOI Mepe Pa3BUBAIOTCS OKONO MHTPY3UBOB, 1O
HHTPY3HBAM M B 3HAYHTEJBEHOM OT HUX YVAAJTCHHH,

M. C. Kopaunckuis [68], yunTbiBast 0c0GeHHOCTh pa3MelleH il HUZKOT M-
AEPATYPHBIX METACOMATHTOB, HA3BIBACT MX OKOJIOMHJIBHBIMH HJH OKOJIOTpE-
WwHHHbIMA. OH CUHTAET, YTO H3MeHeHHe GOKOBBIX MOPOJ NPOHCXOAHT TyTeM
AubQysHn KOMIOHEHTOB pacTBopa, (puabTpyougaxCs no TpeLLdHaM, uepes
HEMOABHIKHBIE TIOPOBLIE DACTBOPLI 1AHHBIX NOPOJL.

Kpurepuem o6pasosanns paccMaTpaBaeMoii mapareHeTHueskol accolH-
ALHA B YCJAOBHAX HU3KHX TeMIepatyp SBASETOA HEYCTOHYHBOCTL 3NMHA0TA
1 AKTHHOJINTA, KOTOPble NOJOGHO MUPOKCEHY H IPAaHaTy Hepejko HAILeno 34-
MEILAKOTEs XAOPHTOM H KaMLUHTOM. ANBOUT HHOTIIA COXPaHAETCH ¢ KBapieM
H XJIOPHTOM, HO HHKOPIA He aCCOHHPYET ¢ KaJbLHTOM,

Konuuecrsennslie COOTHOWEHNA MUHEPATOB OKOJIOTPELLHHHBIX MeTacoMa-
THTOB B OCHOBHOM ONPOAGVIAIOTCH COCTABOM HOXOMHBIX mopoj. Ecaum meraco-
MAaTO30M OXBAMCHLI CPeAHHE M OCHOBHBIE BYJKAHOTEHHBIE MOPOJLI, TO B HHX
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Beeraa mpeo6aaiaer XJA0pHT (1o 65—70%); KoTnuecTBO KalbliHTa He mpenbl-
waet 25%, a kBapia — Boero b 5—10%. ITog MUKpOCKONOM Takue Mo-
DOJIBI XapaKTePUIVIOTCS OOMIHEM COYTAHHO-BONOKHHACTOTO XJAOPUTA, Cpend
CITOLIHONO TOJS KOTOPOro GbIBAIOT BHAHBI YYaCTKH TOHKO3EPHHCTOMO Ka/b-
aUTa W OJHHOUHBlE BbIeJeHHS KBapua, B HeKOTOPOM ViiaseHuu ot TPeuUlin
MeTacoMaro3 ocjaafeBaer, U B NOpode MOSBASIOTSS PETHKTBI CEPHILATHIHPO-
BAHHOrO MJIATHOK1a3a; 3aTeM MOCTENeHHO BOXCTAHABIHBAETCS M CTPYKIYPA
NEePBHYHBIX TOPO, B KOTODPLIX XJODHUT NMPEICTABICH [yHKe TOALKO HeBOIbIN-
MH yYacTKaMH, a KaJbLHT W KBapll 4acTo He BeTpeuaioTcs sBooduie: Takoe
AKe COOTHOII®HHE ITHX MUHEPaJOB XapPaKTeDHO H A/ CAyuas 3aMelleH s Wil
NUPOKCEHOBBIX cKapHoB. CoCTaB J1aHHOH DABHOBECHOH accolMauuu mnpise-
JeH Ha puc, 28.

ITpu OKOMOTPEIMHHOM METACOMATO3e KHCJABIX MOPOX, HATIPUMEP KBap-
ueBbix nopdupos Kayapekoro u JLaBblI0BCKOro MECTOPOKIEHHIL, CPEIH BHOBD

La0 S0z |} Na, i, H,0,C0,
H Na,K,H,0,C0;,0,

AG (Opm)

Mnl = = Cep

(Mg Fe)0 Xa ) AL,0, (Mg,Fe)0 Xn AE,0;

Puc. 28. Jluarpamma coctas-napa- Puc. 29, [uarpamma cocrap
TeHe3ue HH3KOTeMNepaTVpPHBIX M>2Ta- napareHesuc  HH3KoTeMIlepatyp-

COMATHTOB (A0 OCHOBHBIM 1l Cpefl- HLIX  METaCOMAaTHTOB (MO KHC-
HHM  BYJKAHOreHHHLIM MOpojaM). JBIM  BYJKAHOFEHHLIM TOpOiaM).

BO3HHKAIOULHX MHHEDAJIOB J0MUHHPYeT KBapit (10 70%); Xa0puT X0TH M pas-
HOMEDPHO paclpelessercsd, HO, KaK IpaBuao, He npesbimaer 15--20%, a kaan-
IHT WJIH COBEPLICHHO OTCYTCTBYET (M BMEITO Hero MOARJSITCS MeaKO3epHi-
CTBIH anbOHT), WM pacceHBaeTCs B BHIe O1HHOYHBIX 3eped. Ilapareiesuc
ITHX MHHEpaJ0B NpuBeied Ha puc. 29.

Heo0OxoauMo 0TMETHTD, YTO B PABHOBECHON ACCOMMALLHH © XJIODHTOM Ha-
CTO MOSBAACTCA CCPALAT, HO OH AHANOMHYHO MHHEPaNaM MPXMHAUTOB XapaK-
TCPHIYETCS IIOIMATHBIM (PACTIPOCTPAHEHHEN U He OGHAPYIKHUBAET ONMpeieneH-
HOH TPHYPOUCHHOCTH K OKOJOTPRUIHHHBIM MeTacoMaTHTaM. CepHilnmuzanns,
TTO-BANHMOMY, CBA3aHA C PEPHOHANbHBIM METaMODhHU3IMOM.

‘Tanbk-cepnentunoBbie Meracomatutsl, Heobbiunbie 1/1s Tiypras oxono-
PYXHbIE TANbK-CePNEHTHHOBBIE METACOMAaTHTLI BCTPOUCHL Havu B Benxamii-
ckoM # EaTallckoM MECTOPOKICHHSX B Buge HOBOMBIIHX JHH3 | THe3T cpe-
Al MarHeTHTOBLIX DA, TIMPOKCEHOBLIX CKAPHOB H B JOJOMHTH3HDOBAHHbIX
H3BECTHAKAN.

[losinenne Tajibka U ceprenTHHa CBA3AHO 371eCh C Da3I0KEHHEM MarHe-
SHAJTBHOTO THPOKCeHA-AHOMCHAA, PETHKTBl KOTOPOrO U3peaKa Hab/101aloTes
N0 MHKPOTKOMOM CPELH 3THX MHHED aJ0B.

Pasnomenne auoncuaa ckopee seero NMPOUCXOMAT N0 BJAHAHHEM [H1-
boTepMa/bHbIX PACTBOPOB, GOPATHIX YIVIEKHCIOTOMH, 10 CAeAYIOLell H3BECTHOH
cxene:

3Ca Mg Si, 0;4-2H,0+3CO, — H,Mg, Si, 0, -+ 3Ca CO,+4Si0,,
,‘..IHOI'[CII,[L CePNeHTHH KaJlbIUT
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[Ipu 310il peakiui BMeCTe ¢ CEPUEHTHHOM BOHHKAWIOT KaJbIHT H KBAPIL,
MeJdKHe 3epHa KOTOPbIX HHOMNIA OTMEYalTesi CPEeLH CNyTAHHO-BOJIOKHHCTRIX
i NMeTeNbUATHLIX Arperatos cepnentHHa. Peakimns, oaHaKo, Ha 3TOM He 3dKaH-
yypaerca. Ha oGpazosanne KBapla pacxolyercs, MO-BHIHMOMY, TOMhKO YalTh
KPeMHEKHCAOTEL, APyras ee 4acTb BCTYNAeT B PEaKLHI0 ¢ Y/Ke BOSHHKIINM
COPHEHTHHON H Tev CaMbiM OnoceGCTBYeT MOABJISHHIO TallbKa:

H,Mg,Si,0,- 28i0, - Mg, [5,0,,] [OH]. +-H.O0.
CCPIIEHTHH Ta/lbK

TonxouciyfinaTele arperatsl Tasbka siBHo GoJee nosinie, 06ocobas-
[OTCH B CEepNneHTHHOBOH Macce MATHAMH H JerKO Pacno3Halores Mol MHKpPO-
ckonoM 6GJaarogaps BBICOKOH cuJje ABY- =
npeaoMaents. JlHarpaMma cocTaB-napare- s *
HE3HC ONHCLIBAEMBIX METACOMATHTOB 1130-
6pazkena na puc. 30.

Cpenn  cnyTamHO-BOJOKHUCTOH — TaThK-
CepnenTHHOBON Macchl rnocrosHuo Habmo-
JaeTcsl MarHeTHT B BHAe Meakoflh W go-
BOJBHO TYCTOH BKparnjeHHocTH. DTOT Mar- Cen
HeTUT ABJsieTcss 00Jee palluM, HaJloXKel-
HbIM Ha ckaphbl. [lo-BHAHMOMY, OH CO-
XPAHUJCs  NPH  CEpHNeHTHHH3AUUM OeaHLIX
NHPOKCEH-MATHETHTOBBIX DY

B HlarsipkyabckoM  MeCTOPOMKIEHHN H%ag e
A. E. BexmyxamerosbiM [11] omucanbl xKu1-

Ki XpH3oTHa-acOecra, accolHHpyloliue ¢ Puc. 30. Iuarpamma cocras-na-
KaJblHTOM, KBapueMm u rematurom. Hx Paf““ﬁ“‘izeTT;’éZ"s‘(‘:;lT'iF;r(‘;“T““UB"'-\'
BO3HUKHOBEHIE, BO3MOKHO, CBA3AHO ¢ pas- ’ g
JOJKeHHeM AKTHHOJAMTA YIVICKHCJABIMH PAacTBOPaMi B YCJAOBHAX MOBLILEH-
HOI0 KMCJAOPOAHOrO ToTeHInaaa:
12Ca, (Mg Fe); (8i;0,,)s (OH), + 28H.0 -+ 24C0O, + 390, —
AKTHHOJIHT
—10Mg; (81;,04,) (OH); H,0 + 24CaC0; + 56Si0, +- 30Fe,0;.
Xpu30THIA-acOecT '
Aunxun xpuzotua-achecta SBAAIOTCA HUIKOTEMIEDATYPHBIMU  00pa30Badus-
MU, OHH NEpEeCceKaloT aKTHHOJMHTOBblE METACOMATHTBL M AKTHHOJUT-MATCHETH-
TOBLIe Pybl.

Caenyer 3aMeTHTh, UTO TP Pa3/iOKeHHH THOMCHAA BKPANMJCHHLIH Mar-
HETHT He NPETEpPNeBaeT OKHCJISHHS, B TO BpeMs Kak npH o6pasoBaHuu XpH30-
Tia-achecra 1o AKTHHOJIHTY TOBLIIEHHAS aKTHBHOCTh KHCJIOPOIa cnocodeT-
Byer nepexony Fe?+ B Fe® u ofpazoBanunio remanura.

[LeoauToBbie meTacoMaTHTHL. M less 0 BO3MOMHOCTH BBIIETOHHST ©aMOCTO-
ATRNBHON 1eDaHTOBOH (aliu Bnepsbie Gbl1a BhlcKazaHa Jokoaa 154 Onua-
KO B JaJbHEeHIINX ero pafoTax 5Ta Waes He HallJa OTPazKeHuii Ha TOM OCHO-
BaHHH, YTO MoA00Hble accollHalny He 06PasylOT PAaBHOBECHBIN CHCTEM H X
TpHPOJa «3aBHCUT B 3HAYHTEJBHON CTEIEHH OT COCTaBa, Peakl i M KOHLEeHT-
palHK BO3EHCTBYIOULEr0 PACTBOPa».

Mosnnee @. 1. Tepuep [133], ocuoBbiBascs Ha mocienosannsax KymGea
(Coombs), Bbizenna B cocTaBe auuil perdoHabHOro Meravmopguama ca-
MOCTOATEJbHYIO LEOJHTOBYIO (paluio, MHHEpaJbHble accOoUHalHH KO-
TOPOH yCTOHYMBBE B YCJOBHAX HH3KHX JIABJIEHHH M OTHOCHTEIBHO HEBBICO-
KHX TeMmeparTyp.

Ileonurosble oOpazoBanus Typrag pPasBHTB TPEHMYLIECTBEHHO B pYI-
HplX 30HAX W 3a OpenejsaMu PYIHLIX ToJeil NpakTHYeCKH He BCTpeuaroTed.

] Na,H, H0,Cu,

Tanek




[TosTomy MBI paceMaTpuBaeM 3TH MeTacoMaTHTH Kak 006pa3oBaHua JOKadk-
Hbie, TeHETHYECKH CBA3aHHbIe ¢ mpoueccami GOPMHPOBAHKA MECTOPOKICHMIL.
Ha s1oM OcHOBaHMH HX CAEAYeT OTHOCHTH K (hAllMM KOHTZKTOBODO MeTaMoN-
(n3Ma, XOTsi ONpejleJIeHHON CBA3H ¢ HHTPY3HBAMH OHH H He 00HAaPYKHBAIOT.

Lleoutsl passuBaloTcsi B Tpemwmnkax, o6pasys B noppupurax, rydax
W HHTPY3HBAX MOHOMHHepasbHble NPOKHAKH. B 30HaX GpekunpoBamms 3Tix
TNOPOX UEOMHTBI BCTPEYAIOTCS BMECTE C KalabUHTOM B IeMEHTE, NPOHWKAS 10

Ta6auua 23
XuMHYeCKH#l cOCTAB LEOAHTOB

Ila6asut, vec. % I:r:ofsnr. '“'Pf(,"c’_"’il”' Iecwnu, Bec. %
Oxnean
Kauap [ Capbail | Kauap CokosoBKa Kauap
Si0, 54,83 50,48 48,22 50,52 56,3 54.6
TiG,q — 0,02 G, 0,05 Ca. —
Al,O3 16,26 8,24 18,20 17,46 16,44 180
Fe,0, 0,12 0,96 - 1,96 0,56 -
FeO — — — — — -
MnO - — — 0,04 0,04 0.01
MgO 0.27 0,16 0,24 0,48 1,02 0,04
CaQ 8,07 6,30 7,26 6,88 5,40 Vs
Na,O 1,61 3,34 2,88 3,97 2.33 1,5
K.,O 0,21 1,04 3,10 0,84 1,70 —
H,O™ 7,09 7.30 19,99 —_ 2,60 —
H,O™ 11,18 12,7 - 13,60 --
BaO — —_ — - 0,12 —
W, o 1, 0,65 — - 16,94 - 18,81
Cymma 100,29 9054 | 9989 | 99,14 100,11 100,86 -
Ng=1,486— Ng=1,642 | Ng—1,503 [Ng=1,505—
i e Np—1,528 |Np—1494 |1,503
Np=1,479— Np=1,495—
—1,470 —1,491
Ng—Np=. cNp=9—11°
0,002—0,009
: A. M. Ipiv- A. M. llpty-| 1. O. Ou- | A. M. Juim-
Herounnk iy C. M. Ipoxoposa e Soet o

CeTH MHKPOTpellH B 0GroMkH. B6amusu Tpeumn Bo BMeniaommx mopogax
OHH 3aMEUIaIOT I1arHOKJIa3kl; MHPOKCEH H POroBast o6MAaHKa B OCHOBHOM (O-
XPaHAIOTCA, H TOJIBKO HAa BHELIHEH YaCTH STHX MHHEDANOB, OCOGEHHO B vua-
CTKaX COMNDWKOCHOBEHWS HX C LEONHTH3HPOBAHHBIMH MJIATHOKIA3aMH, 0S5
JIACTCA B BHJE 3aLATHOH KaeMKH XJTOPHT. B m3secTusikax ueosntsl He BeTpe-
HalTSH, HTO CBA3AHO C HHEPTHBIM MOBEleHNeM INIHHO3eMa [68)].

B Kayapckom MecTopoiaenun HaMn HaGaI0mammeh 1ake Takue & yuau,
KOrda OAHH M TOT JKe MPOKHIOK B NOPHPUTAX Obla CAOKEH 1eOJHTAMH,
4 B H3BECTHAKAX — KaAbUHTOM. BMecTe ¢ TeM B 3TOM e MecTopoKacH#H
CPEH MATHETHTOBBIX PVJ YacTo BCTPEYAIOTCHA MYCTOTKH, CTEHKH KOTOPBIX
BLIMOIHEHL! KDHCTANIaMH 1aba3uTa, 1ecMHHA HIH HATPOJIHTA. DTH MHHepa-
JIbI, HApACTAIOLIHE HEMOCPEICTBEHHO HA MATHETHT HJMH JKe Ha KDYITHOKPHCT Al
JTHUGCKHE arperathl KavlbLHTa, 00pasoBaHLl NYTEM OTIOKEHUS U3 HOTHHHILIX
PacTBOPOB, B KOTOPBEIX NIPHCYTCTBOBaJ M rauHoseM. CJie0BaTe/bHO, B HeKO-
TOPBIX C/ydasx TIJIHHO3eM NPH HH3KHX TeMNepaTypax MOKeT NepeXxoguTh
B pacTBOp, Ha KaKoe-TO paccTosiue NepeMeIlarhes, a 3aTeM NpPH COOTBET-
CTBYIOUIHX YCJOBHAX OCaX/aTbcAd. XHMHYECKHEe aHaJIH3bl L€0JHTOB MOKA3a-
Hbl B Taba. 23.
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B CapGaiickom, Kayapckom m CoKOJIOBCKOM MeCTOPOKIeHHsX HIHPOKO
Pa3BHTbl LEOJHTHI, OGpﬂSOEEHHb}& Ha MECTe CKamnoJIHTOBBIX nopoju. Onn xa-
PaKTEePH3YIOTCS IJIOULA/IHBIM pacnpocTpaHeHHeM, HO H 3J1eCh HHTEHCHBHOCTh
METAacoMaTo3a HaXOJAHTCs B NPAMOIl 3aBHCHMOCTH OT CTENeHH pasapob.cH-
HOCTH CKaNoJHTOBLIX MOPOJI.

LleosuTel, Kak yCTaHOBJAEHO MPH MHKPOCKOMHYECKOM H3YYeHHH, o6pa-
3YIOT JHGO TOMOOCEBbIe NCeBAOMOP(O3LI O CKAMOIHTY, AHGO mceBroMopdho-
3bl 3aMelleHHs] MeJKO3ePHHCTHIM LEOJHTOBBIM arperatoM. B nepsom cay-

Ta6anuna 24
Xumuuecknii cocTas aNyHHTOBOH NOPOABI

Aayuutnl
Conepixa- | Atomnoe Adymi- f}ti?_- lema- | Ocra-
Oxuean HHe, % [KOMNNECTO | worponit | maTpuenwmii | HHT Anarur | 108 THT TOK
Si0, 0,04 0,60 — —— - — — — | 0,60
Al,O4 39,68 780,00 192 462 126 — — — -
TiO, 0,02 0,25 — —_— — — 10,25 -— —_
Fe,O,4 0,59 7,40 - - —_ — — = 74 —
MgO 0,13 3,23 - — e — —_ — | 323
CaO 0,07 1,25 — — — | 1,25 — - —_—
K,0 3,00 64,00 64 — == — — | — =
Na,O 4,78 154,00 - 154 - — — — —
P,0; 0,06 0,84 - — — |07 | — — | 0,09
SO, 40,65 506,00 128 308 63 —_ — - | 7,00
H,0 11,69 1280,0 192 462 567 — — - 159,00
Cymma | 100,71 |2797,57 | s | 1386 | 736 |2,00 | 025 | 74 | 69.92
Conep-
KaHHe MHHE- 100 — 20,5 49,7 | 27,0 | 0,07 | 0,01 03 | 242
panos, %

[Tpumeyanne Xnmuueckuil anaaus BumoaHen B Kasaxckom HHCTHTYTe MHHCpab-
“HOTO CHIpB.

Hde CKANOJUT 3aMellaercs TNPeHMYLIeCTBEHHO H30TPOMHBbIM aHaJbIHMOM,
LO BTOPOM-—HATPOJHTOM. ACCOHHHDYVIOLIHE €O CKanoJHToM THPOKCEH, rpa-
HAT, MarHeTHT, peike anaTHT H c(eH COXpPaHAITCA NMPH LEOAHTH3ALHH 6e3
BH/IMMbBIX H3MEHEHHII.

LleonuTusauus ckamosiuTa MPOHCXOAHT NOJ BJAHSHHEM HHU3KOTeMmmepa-
TYPHBIX paCTBOPOB Ge3 NPHBHOCA H BBIHOCA AJIOMHHHS, KPEMHHS H KaJabIHsl.
OcroGoxaalowuiica NpH pasiokeHHH CKANOJUTA XJ0p He BCTYNAET B AaJb-
Hejilllylo Peakuuio 1 He o6pasyer B 3Ty CTaAHIO XJOPCOAEPIKAILHX MHHepa-
JIOB; NO-BHIHMOMY, OH BBIHOCHTCS PACTBOPAMH 3a MNpeJesbl PYAHOH 30HBI.

AJlyHHTOBblE METACOMATHTBL. AJNYHHTOBLIE NOPOJILI OGHApYy#eHhl B Ka-
qapckom mecropoxaenun C. M. KanaaypoBbiM B BOCTOYHOIl 4acTH PYAHOrO
nosisi. Bnepsbie onpenenenst oiu ObliM HaMH 1 AeTaabHo omucanel H. M. Be-
JawoBbiM W K. P. Ilnexosoit. IToka 3to nepsas naxonxka s Typrae.

" ANYHHTOBBIE METACOMATHTHI MPHYPOUYEHBI K 30HE CYGIIHPOTHOTO pasJio-
Ma H 006pasoBaHbl Ha MeCTe CJOHCTOH TOJMILH, NMPeACTaBJEHHOI rpyboobio-
MOYHBIMH Ty(hamu, TydonecuaHHKaMH H AHIE3HTOBLIMH noppuputamu. Ilo-
A0GHO APYrHM METacOMAaTHUECKHM MNpOUeccaM, alyHHTH3alHA TNPOSBHAACH
HEPABHOMEPHO, OTAENbHBIMH YYacTKaMH, NPHYEM MOHOMHHEpaabHble 06o-
cobJieHHs aJyHHTa peiKd; 0ObIYHO BMecTe ¢ HHM ObIBAIOT pPa3BHTHI XaJjle-
JIOH, TeMaTHT H HHOrAA KaoJuHHT. OlHAaKO B 11€710M aJYHHTH3alHUs NPOTEKa-
J1a HanGojlee HHTEHCHBHO BOJIM3H pasjioma, rje NepBHUHbIE NOPOMAL GOJbIIe
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peero pasapodaenst n nepematsl. [To oanoit ua cksamun (Ne 717) H. M. Be-
asautopbim u K. P. [laexosoii B HanpaBiaennu ot pasioma nojMeveHa caeiy-
I0llasg CMeHa MHHEPaJdbHLIX acCOUHalUi: KBapl-aJyHHTOBAs —- KaOJUHH-
TOBASl — XaJUEAOH-TeMaTHTOBAsE —- OKPEMHEHHbIe M IeMaTHTH3HPOBAH-
Hble NePBHYHBIE MOPOAL — HEHZMEHEHHbLIe MePBHUYHbLIE MOPOJLEL.
AJYHHTOBbIE METACOMATHTLI IMOJA MHKPOCKOMOM TPEACTABAEHEl TOHKO-
sepuucteiMu arperatamu aayiuta (Ng=1,587; Np=1,572; Ng—Np=0,013),
Cpeil KOTOPBIX MOCTOSIHHO OTMEUaloTesl B TOM HJAH HHOM KOJHYecTBe XaJue-
J0H 11 TOHKOPACHLITEHHBIH reMaTHT. XHMHUECKHI cocTaB aJyHHTOBOIl Mopo-
Jbl M pacueTr Ha MoJekyaapuwii cocras (no H. M. Beasimosy) npuseiex s
Tab.1. 24, -
Obpauaer na cebs BHEMauue NOHUKEHHOE COJepKaHue B MOpoje Lie-
Jlodefi H B TO K€ BPeMs 3aMeTHO TOBBILIEHHOE KOJHYECTBO (OTHOCHTEILHO
TEOPETHUECKOr0 COCTABA) TVIMHO3EMA H CEPHOTO AHTH/IPHTA, UTO MOMKET GbITh
00BACHeHO NMPUCYTCTBHEM 3/1€Ch ANYMHHHTA, KOTOPLIL OOGLIYHLIMH ONTHYE-
CKHMH MeToJaMu He oTanunM oT aayHurta. Ilpeo6aajganne p anyuurte Hat-
pusa nax kaauewm, no muenuo H. M. HakoBmika, o0bluHO 40091 caryuast, Kor/a
MHHEpaJ PazBuBACTCA MO AJIOMOCHIMKATHEIM MOPOAAM CPEIHEro cocTapa.
Hospaenne anyHUTOBBHIX MeTACOMATHTOB B Kauapckom pyaxHoMm mnose
CKopee BCEro CBSI3aHO ¢ BO3/AEHCTBHEM Ha BYJKAHOTEHHBIE MOPOALI CepHO-
KHCIBIX PAaCTBOPEB, KOTOpbie BO3HHKAIOT B PY/AHOIl 30He B pe3yabraTe pas-
JIOJKEHHST OCAJOYHBIX AHTHAPHTOB TMPH MX CKapHOOOPa30BaHHH M DPYAHOM
mMeTacomarose. AHPMAPHTCOAepPIKALHE TOPOALI PachnooAKeHbl 10ro-3anaj-
Hee anyHUTOBLIX MetacoMatutoB M Ha 600—800 m runcomeTpuuecKH HUKe.




Fnasa 1V
FEHE3UC MECTOPOXIOEHM I

STANBI U CTAILHU MHHEPAJIM3ALLM U
W MOBENEHME TNJIABHBIX NETPOTEHHbBIX M PYOLOTEHHBIX 3JIEMEHTOB
MIPH MPOLLECCAX METAMOP®H3MA,
HEPYJHOI0O METACOMATO3A H OPYINEHEHHS

Ipouece ¢opmuposanus KOHTAKTOBO-METACOMATHUCCKHX MECTOPOKIe-
HHIT pas3jiensieTcs Ha Psil 10CAe0BATNbHBIX STANOB | CTAJHH, OTBEYAIOIINY
TIOCTENICHHOMY CHHZKEHHI0 TEMIEepPaTyphl M H3MEHEeHHIO perkHMa UeJa0uHo-
CTH — KHCJIOTHOCTH PaCTBOPOR.

OcuoBrO¥ KpHTepHii MHOrOCTaAMiHOCTH METacoOMAaTHUECKUX TIpolec-
COB—CM€HA OIHHX MapareHeTHYECKHX acColHalmi aApyrumu. Otyernushie
NIPpU3HAKH TEJIEC]\’OI'[H]TJOBEIHHH xapamepﬂbr AJist Bcex Oes HCKJIIOYEeHH H3Y-
UCHHbIX HAMH MeCTOpoxieHuil. [Ipuuem paBHOBecHble MuHepaJbHble acco-
UHAlHKM pasBHBaloTes OGLIYHO WIHPOKUM (DPOHTOM, 3aMellasi Kak NepBHY-
Hbl€ NOpOJibl, TaK M paHee 06pPa30BAaHHLIC METACOMATHTLL. B paccMmarpuBae-
MBbIX ~ MECTOPOKIAEHHSIX He YCTAHABJAMBAIOTCS CKOJIBKO-HHOYIb  4eTKo
BLIpazKennple Ae(OpMaliOHHbIE MepepbiBLl MEXIY OTAEJLHLIMH acCollHa-
UHAMH, 103TOMY TEPMHH <«CTajiHsi» NOHUMAeTCsl 31ech B CYUIHOCTH Kak
TemMneparypuasi crynens pasroecus (/1. C. Kopxunckmir), oTpazkalouas
ONPEACTEHHLI NepHox (POPMHPOBAHHA MUHEPAJbHBIX ACCOIHALMIL. Hapo
Cpasy e NOAYEPKHYTb, UTO €CJH TEMNEPATYPa H COCTAB pacTBOPOB H3Me-
HAOTCH HENPEPLIBHO K 0oJiee HJIH MeHee IOCTeNeHHO, TO MHHEpaJabHbIE
NIPEBpALIEHHs OCYUIECTBAAIOTCS CKAuKOOGPasno. ITo, KOHEUHO, He 3HAYHT,
dTO BCe MHHEpaJ/ibl OJHOM CTYyNEeHH PaBHOBECHSI HAUHHAIOT BhIAEASTLOS
H 33KaHUMBAIOT KPHCTA/VIH3ALMIO OJHOBPEMEHHO. BHYTPH NOuTH Kamuoil
CTYNCHH DABHOBECHSI HAMEYAeTcs ONpeAeNIeHHAs MOCJAEL0BATENbHOCTL MH-
HEpanoo6pasoBanis, HO BO BCEX CAYYasX PABHOBECHOE COCTOSIHHE coxpa-
HsieTca. B 10 Ke Bpemsa ueTko (HKCHPYeTCA MPOLECC HATOMKEHHS JPYro#,
GoJsiee nosjHell cTagul MUHEPAIH3ALHN.

Oraenbhbie cTaiuu, c6aHKeHHBIE BO BPEMEHH M HecyllHe HeKOTOpble
UEPTHl CXOACTBA MO YcjaoBHAM 06paszoBalus, Mbl 0ObeauHsieM B sTanel. Iloc-
J€LNHC NPEACTABAAOT Gosee KPYNHYIO, UeM CTajuf, KATErOPHIO MepHOLOB
(opmrpoBanus MecTOpoKAEHUIL. DTanbl pasgeaeHb e opMalnOHHBIMH TTe-
PEPLIBAMH, TPOAOIAHTENLHOCTE KOTOPBIX, K COMKAJCHHIO, OCTAETCS HEH3Be-
CTHOH. )

OcHoBuIBasich HA aHa/au3e CTPYKTYPHBIX B3aHMOOTHONIEHHI] PasIHYHBIX
MHHEDAJIOB, YYHTbIBAs NPOCTPAHCTBEHHEIE M BO3PAaCTHbIE COOTHOIIEHHS Me-
TACOMaTHTOB H PYA, BO3MOXKHO BBLIJIJIHTL JBa OCHOBHLIX 3Tana MHHepaJiHn-

3dlHH:
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l-fi—marmatuueckuil, BKIIOYAKNMI OPOroOBHKOBAHHE M MpPaMOpH-
3anmio;

2-fi—nocnenMarMaTHYeCKHil—MeTacoMaTHUECKHI, B HeM pasaHyaloTcs
CTa/lHH: a) BBICOKOTEMIEpPATypHhie, 6) cpejHeTeMIepaTypHas, B) HH3KOTEM-
nepaTtypHbIe,

Ilerporpadusi MeTacoMaTHTOB M COOTHOLIEHHE OTAEIBHBIX MHHEpaJb-
HBIX aCCOLMAUMIT OMHCAHBI B MPEe/LIAYVILE [VaBe, OSTOMY B JaHHOM pasue-
JI€, HCIOAb3Yd MHOTMQUUCACHHbIE XHMHYECKHE aHaJH3bl, OCHOBHOE BHHMAaHHC
YAEJEHO XapaKTePHCTHKE MPOUEeCCOB IPHBHOCA-BLIHOCA KOMIIOHEHTOB B pas-
HBIE CTA/IHH MeTacoMaTos3a.

Onucanne craguil MUHEPAIU3AUNN TaeTCH B 000OLIEHHOM BHE, U ecre-
CTBEHHO, YTO B OTACIBLHLIX MECTOPOMIEHHAX HEKOTOPbIE CTYNEHH papHoOBe-
CHsI OTCYTCTBYIOT COBEPLICHHO HJH MPOABUJAHCH JaJ€Ko He [10JHO.

MarmartnHueckuii atan

OtiunTeILHON 0COGEHHOCTHIO 3TOro 3Tand, xKax Haubojee paHmero,
ABJACTCA METAMOP(H3M IMEPBHUHBIX NMOPOA Ge3 CyUIeCTBEHHOro [pHBHOCA
H BLIHOCA KOoMMoOHeHTOB. KoHTakToBoe Bo3jeficTHe HHTPY3HH B 3TOT me-
PHOL BBIDA3H/IOCh B MNEPEKPHCTANIH3ALUNH OCAJOUYHLIX H BYJIKAHOT€HHBIX
1nopoa ¢ o0pa3oBaHHEM Ha HX MeCTe POrOBHKOB M MpPaMOpOB.

Porosuku posunkau B yemosusx MPOTrPECCHBHOI CTaJiMH MeTaMop(H3amMa
MOA BAHAHHEM Temna MHTPy3uil. Ilepekpucrananusauus Bmeulaommx HOpos
DRISLIBAIACL AKTHBHLIM BOS3/EHiCTBHEM HAa HHX IOTOKOB CKBO3bMArMmaTHue-
CKHX pacTBopoB. B Hekotopelx ciywasx mpoumece OpPOTOBHKOBAHHS COTNpO-
BOKaacs HHQHABTPAIHOHHBIM METacoMaTo30M, IPH KOTOPOM I11eJIOUH, Mar-
HUIl U YaCTHYHO JKeJe30 o6Jaaann HEKOTOPOIt NOABHKHOCTBIO. B 1es0mM po-
ropuku Typras no cocrasy u ycnosusm 00pasoBatns OYeHb CXOLHBI ¢ POro-
BHKAMH CKaPHOBBIX MeCTOpOKAeHHI ¥Ypana [68].

Crie/lyeT OTMeTHTb, 4YTO yYacTHe CKBO3bMATMATHUECKHX pacTBopoB
B Ipoueccax OporoBHKOBAHHS HEKOTODBIMH MCC/IELOBATENAMH CTABUTCS MO/
comnenue. B wacrtnocrn, ®. K. Wlunyaun [143] CYHTAET, YTO MACMATHUECKHE
pacniaBpl CoAepzKaT HE3HAYHTENAbHOE KOJHYECTBO BOABL H ee COBEpILIeHHO
HE/LOCTATOYHO /ISl TOTO, YTOObI NPONMHTATH 3HAYMTEJAbHBIE O6BEMbl GOKOBLIX
OO 1 BHI3BATL Ha OGOJNBLIIMX MJIOMA/ISX OPOroBHKOBaHHe, On MPHXOAHUT K
BBIBOLY, 4TO TIpoLecc KOHTAKTOBOrO MeTaMop(H3Ma OKOJO THIAGHCCAb-
HbIX WHTPY3Hil MPE/ICTaB/seT B OCHOBHOM B3aMMOCHCTBHE ropsiyeii, He me-
PECHIUIEHHOH BOJIOH MarMbl ¢ YBIaXKHEHHHIMH H CPABHHTENBHO XOJOLHBIMH
GokoBbiMu mopoaamu. Tlpu 3TOM 3HAUHTEIBHBIX O/IHOCTOPOHHHX Tepemelile-
HHil BIard He NPOHCXOJMT, HO HMEET MEecTo HEenpephLIBHOE €e MecTHoe IHb-
depeniinanbioe nepemeutenne. Ilocaeanee BI3bIBaeTCS HEOJHHAKOBBIM
IIpOTPEBOM KOHTaKTOBOH 3OHLI, NPHBOAALIMM K MOSIBJEHHIO IPAiHEHTA TeM-
NepaTyp H BJAAXKHOCTH.

He oTpuuas B npuHuune Bo3MomKHOCTH 06pasoBanus POrOBHKOB 10106~
HbIM NyTeM, HeOOXOAHMO BCe K€ 3aMETHTb, YTO €CJAM CUMTATH YBJIaKHEH-
HOCTb NOPO/L OAHAM H3 OCHOBHBIX (JAKTOPOB KOHTAKTOBOrO MeTaMop(dH3Ma,
TO CTAHOBHTCS COBEPUICHHO HEMOHATHBIM OTCYTCTBHE 30H OPOTOBHKOBAHHS
OKOJIO yJAbTPAOCHOBHBIX H HEKOTOPLIX OCHOBHBIX HMHTPY3HIl, TeMneparypa
KPUCTATH3AIHH KOTOPBIX JOCTATOYHO BHICOKA, YTOGLI 0GECNeYHTh HeofXo-
AHMBII TIPOTPEB BMEULAIOLLAX TOMLL H BHI3BATL LMHPKY/ISLHI MECTHBIX BOIL.

C ZApyroii cTOpoHbI, 00 YYaCTHH BLIAE/ISIOUMXCS H3 MATMBL pPacTBOPOB
Tpi- poneccax pOroBHKOBOI MePEeKPHCTANIH3ALNH CBHACTNBCTBYIOT MHO-
rie GaxThl M, B YaCTHOCTH, HEKOTOpPbIE SJIeMEeHThI-IPHMEeCH, COopepsKaliuecs
B MOBBIIICHHEIX KOJAHYECTBAX B POTOBHKAX H XapaKTepHble /IS LaHHONO THIA
Marmbl, a Takyke MPHBHOC MarHHs W HHOTJA JKeJe3a B MOPOJibl, nojiBepr-
LIHEeCsT OPOrOBHKOBAHUIO.
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Hapsiny ¢ oOBblUHBIMH pPOroBHKaMi B pyAHbIX moasx Typras wHoraa
OTMEYAIOTCST BecbMa cnoeoﬁpasﬂme NHPOKCEH-IJIarHOKJIa30BbI€  TIOPOALI
C THINHMYHOH POrOBHKOBOH CTPYKTYpoil. OHH MpOCIeXHBAIOTCH OTACIbHBIMH
6J0KaMH BHYTPH BYJKaHOTeHHBIX 00pa3oBaHHil H, 4TO CaMO€ XapaKTepHOe,
He CBsI3aHbl MPOCTPAHCTBEHHO ¢ KOHTAKTOBbHIMH 30HAMH MHTPY3HBOB. B naH-
HOM CJy4ae POrOBHKOBAs NePeKpPHCTANIH3AlHs BYJKAaHOTeHHBIX NOPOI Bbi-
3bIBaJlach BBICOKOTEMIEPATYPHBIMH PACTBOPAaMIl, TNPHBHOCAIHMH B HeGOJIb-
woM KoJuuecTBe MarHui. [THpOKceH-miarHoKaasoBbie NOPOJbLI ABJIAOTCA
HauboJiee paHHHUMH NPOJAYKTAaMH MeTAacoMaTo3a H BMNOJHE ONpasiaHHO 10J-
XHbl GBLITH OTHECEHLI K POTOBHKOBOI cTymenH pasHobecusi. B Kauapckom,
COKOJIOBCKOM M JPYTHX MECTOPOK/JEHHAX Ha HUX HAKIaAbIBAIOTCA CKAaMoJH-
TH3alHs, cKapHbl U Gojee HU3KOTEMIEDATYPHBIE METACOMATHTHI.

MocaemarmaTHUeCcKHi aTan

Jlauuslit sTan oraeneH OT MarMarHueckoro aehopMalHOHHBIM nepephbl-
BoM. XapakrtepHasi uepra 3Tana—IMpHBHOC NocJeMarMaTHYeCKHMMH pacTBO-
pami B 3(dy3MBHO-OCAI0UHBIe MOPO/ALI PAa3JHYHLIX KOMIOHEHTOB, 00yCI0B-
JHBAIOIIMX HHTEHCHBHbBIE TIPOLLECCH METACOMAaTo3a.

IMocnemarmaTHuecKHil 3Tan MoxKeT GLITb MOJpa3sjened Ha psj nociae10-
BATEJbHBIX CTaIHII:

I. Copynanse cTaanu
1) aanGuroBas
2) ckanoaurtcean BLICOKOTEMIICPaTYpHBIE

3) ckaproBsad
4) 3nK10T-a bOHT-aKTHHOANTOBAA — CpelHeTeMnepaTypHas,

II. [Tocnepyinbie cCTAaAUH

5) KBapU-XJOPHT-KAIBLHTOBASA 1
HUIKOTEMIEPATY PHEIE,
6) neonuTopas I

MaruerurtoBas MHHEpaaH3amusa HavHHAETCH BMecCTe C Bblle/JeHHeM CKa-
NMOJHTa M 3aKaHYHBAETCH B OJHHUX MECTOPOZKACHHAX BCJIET 34 CKBpH()OGpa-
30BaHHMEM, a B JPYrUX—3HAUHTEJbHO MO371HEe—BMeEcCTe C 3NHI0TOM M aK-
THHOJIUTOM., B COOTBETCTEHH C 3THM MarHetnrosoe opyaenenne B Typrail-
CKHX MECTOPOK/EHHSIX MOXKeT ObiTb MOjpasjieseHo Ha jABa Thma: 1) comyT-
CTBYIOILEEe H 2) HaJ/JIOKEHHOE, 3aMETHO OTCTamwllee OT npoiecca c:<apuoo6-
pasoBaHud.

1. Copydunste craduu

AnbGutoBas craaus. Hatposblii MeTacoMaTo3, BbI3bIBAIOLLHIT OKOJOPYA-
H}/EO a.nbﬁmuaau.mo BYJIKAHOMCHHDLIX H l'iHTp}’BHBHbIX l'lO])O.’I, ABJSAETCH HAH-
GOJIEQ P2HHHM nocjaeMarMaTHyeCKHM HpOlLCCCDM. OJHE’!KO !-[EKOT(‘),pb](’, HC-
caenopatenn [58] 1ieso4HOl METACOMATO3 OTHOCAT K MPOTPECCHBHON CTa/IHH
ME‘.TaMOp(lJHM\-IE], noJgarasi, 4To OH ﬂpOTE‘KaJ’I OJI-[OBPQMQHHO C HpOl"pEBDM
BMELLalOUIHX TMOPOI. TEKO(—;‘ NpeanoJioAeHie He COOTBETCTBYET ILEI“[CTBHTEJIh-
HOCTH, NOCKOJIbKY aJbp0HTH3ALUA BO BCEX H3BECTHHIX HaM ciayuadax HakJ/abl-
BAETCsl Ha HHTPY3HBHBIE MOPO/Ib, B KOHTAKTOBOIT 30He KOTOPhIX OHA NPOSBJISs-
ercsi. O BbICOKOii TemmepaType 00pa3oBaHMs paccMaTplHBaeMbIX MeTacoMa-
THTOB CBH/ETE/JbLCTBYET NapareHesnc aabO6HTa ¢ NMHPOKCEHOM H HEYCTOHYH-
BOCTEL B 3TOI accoumanMy 3MUAOTAa H AKTHHOJHTA. A.;'llzﬁli’l‘l-l.’.!allllﬂ 0OBLIYHO
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pacnpoctpatiesa Gosiee UIHPOKHM ODPEOJOM, 4eM CKapHbl H Opy/JeHeHHe, 06-
pa3ys BHELIHIOW OKOJOPYIHYIO 30HY OCBET/1eHHS.

YyacTii aJbOHTH3IHPOBAHHBIX TIOPOL HMEIOT OYeHb CJAO0KHYI0 Mopdoao-
THIO; HEpelKo OHH pasobulensl MeXKay coGoii, mpeacrapiss cBoeobpasHble
«MOJIBEIICHHbIe» GJIOKH BHYTPH 3¢dy3uBoB 1 Typos. OcseracHue BhI3LIBA-
€TCs TEeM, UTO HATPHEBbII METACOMATO3 MOJIEBOUINATOBBIX Mopoj o/1HOBpe-
MEHHO COMPOBOXKAAETCHA pasioKeHueM (DeMHYECKHX MHHEPAJOB M BHIHOCOM
BXOMHILHX B HX cOcTap ese3a u maruus. ConocraBjieHne XHMHUECKHX aHA-
JIH30B aAbOHTH3HPOBAHHBIX NOPHHUPHTOB ¢ MAJOHIMECHEHHBIMH HX pasHocTs-
Mu (taba. 25 u 26) nokaswiBaer, uTo NpH IIEJTOYHOM MeTacoMaTro3e MpoHc-

Ta6anua 25
HOBE}.[EHHB XHMHYECKMX KOMMNOHEHTOB NpH npoueccax aJﬂ:ﬁHTH?-aHHH
Koanuecrno | Roanecr-
Anneauronuit nopdipnr|  Aanbutusuposanumit | komnonen- | PO Kommo-
(cpennee 13 26 ana- | nopduput (Coxoaonka) 08 B ';;‘M*:Tg;f Hpus-
Ot e i ,-“[glé.{,#,,_ aasOutnan- | roc . | Buiwoc
BOTO nop- | PoBannoro
necoBnie % fcl[,ll::(’i”. BECOBHIE & I :{'p;‘&‘lﬂ' (pmpura, 2 'IOP;L'I’I‘I:“"
Si0, 53,52 53,63 62,45 62,85 146,91 | 167,18 20,27 | —
TiO, 0,78 0,78 0,50 0,50 2,14 1,33 — 0,81
Al,Oy 17,76 17,80 17,16 17,27 48,78 45,94 —_ 2, 84
Fe,04 4,10 4,10 1,81 1,82 11,24 4,84 — 6,40
FeO 4,02 4,05 0,55 0,55 11,10 1,46 — 9,64
MnO 0,22 0,22 0,20 0,20 0,60 0,53 — 0,07
MgO 3,93 3,93 0,35 0,35 10,77 0,93 - 9,84
CaO 5,85 5,88 4,57 4,59 16,12 12,21 — 3,91
Na,O 4,77 4,77 10,11 10,17 13,08 27,05 1397 —
K.O 1,51 1,51 0,86 0,88 4,14 2,34 — 1,80
TLILI. 3,33 3.33 0,80 0,82 9,12 2,19 — —
Cymuma 99,79 100,0 99,36 100,0 i
Odnemuptii 2,74 2,66
Bec
TaGauma 26
nDBeﬂ.eHHe XHMHYECKHX KOMMOHEHTOB npu npoueccax aJ'II:GHT"Eal[HH
AHACINTOBBI nopxgu- AnbOHTH3HPOBAHHBI Koanuectso Koanuecrso
e B P B
Okucan 100 cx® amre- éﬁg;fsuponal;{- Buino:
DecoBMe | mprBel. peconue npupex, | 3UTOBOTO MOP- | worg popn- HoC
% K 100 % % Kk 100 % ¢hupura, 2 puTa, 2
Si0, 53,52 53,63 56,01 56,37 146,91 150,92 4,01 —
TiO, 0,78 0,78 0,65 0,65 2,14 1,78 — 0,36
AlO; | 17,76 17,80 18,60 18,72 48,78 50,20 142 | —
Fe,O, 4,10 4,10 1,02 1,03 11,24 2,78 — 8,46
Fe,O 4,02 4,05 0,83 0,83 11,10 2,22 == 8,88
MnO 0,22 0,22 0,09 0,09 0,60 0,24 — 0,36
MgO 3,93 3,93 391 3,94 10,77 10,62 —_ 0,15
CaO 5,85 5,88 5,51 5,55 16,12 14,90 = 1,22
Na,O 4,77 4,77 7,50 7,05 13,08 20,20 712 —_
K.O 1,51 1:51 1,43 1,44 4,14 3,88 — 0,26
TLILIL, 3,33 3.33 3,80 3,83 9,12 10,26 - =
Cymma 99,79 100,0 99,35 100,0
O6bem- 2,74 2,68
HbIH BeécC
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XOJHT NPUBHOC HATPUS M KPEMHHs ¥ 3HAUHTCALHLIH BHIHOC Xeje3a, MarHud,
KanbLMA H Kaaus. BwecTe ¢ 9THMM KOMIOHEHTAMH YaCTHUHO BLIHOCATCH
THTaH U mapraven. Copepxanue aMTIOMHHHS TAKXKE HECKOJbKO H3MEHHAeTCH;
NO-BHAHMOMY, OH IPCTEPIIEBAET MECTHYIO MHTPALHIO.

Brosne BoaMoHO, 4TO Kejie30, H3BJAEeYEHHOE H3 NOPGHPHTOB, B KaKoii-
TO Mepe ABISIOCh HCTOUHHKOM HaKolleHHs ero B pyaHoii soue. JI. H. Os-
unHHiKoB [101] nyrem npocroro mepecuera nokasas, 4To As o6pasoBaHMs
| M" BKkpanseHHbix py/iccogepxannem xeneza 30% neobxoauma obpabot-
Ka Beero 5—8 m® noppupura. Pacuersl, nposesenHsie Hamu st Typraiickux
MecTopoxKaenuit (Tabs. 27), BnogHe MOATBEPKIAIOT 3TH JaHHLIE.

Ta6auuwa 27

lMosenenue »xene3a W MarHus npu npoueccax aabGHTH3auuM, U

53@ Kauap | Cokonopka | Benxana K{.r":;"g"' Eas g
=Z% g | aasbutnanpOBAN-
Okncamn §§; AabbuTHauposaunbii nophupHT N:‘;’:}L]’]L(l;[n:[l;au Hmunl:')x;):(al]:;lt;uuu
E : = (cpeanee
S Ee, i H3 5 aua-
et 159/l 13/236 17/56,8 159/53 nH30B) 40/158 38/445
s e = ol
Si0, 53,63 | 56,37 | 62,85 52,75 57,31 73,90 61,85 63,74
TiO, 0,78| 065 0,50 0,40 0,55 0,23 0,24 0,23
Al 0, 17,80 | 18,72 17,27 20,22 17,99 13,56 11,80 16,75
Fe, O, 4,10| 1,03 1,82 1,82 1,2 1,01 485 0,89
FeO 405 0,83 0,55 2,06 2,19 0,97 3,77 2,05
MnO 0,22 0,09 0,20 0,11 0,07 0,05 0,11 0,09
MgO 393 39| 035 3,65 2,52 0,57 1,67 1,10
Ca0 588| 5,55 4,59 8,61 8,08 0,55 3,52 2,31
Na,O 477 7,55 10,17 5,66 4,50 3,87 6,37 5,98
K.O L51| 1,44 0,88 1,01 0,75 3,62 2,24 2,93
ILILIL 3,33 23,83 0,82 3.71 3,88 1,87 3,58 3,94
Cymma 100,00 100,00 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00
Fe meraanny. | 599 137 1,70 2,87 2,58 1,47 6,34 2,23
Mg wmeranmmu. | 2,37 939 021 2,20 1,52 0,22 1,00 0,68
Obvemuptii Bec | 2,74 268| 2.66 2,71 2,67 2,57 2,76 2,76
Koanu. )
Fe meranauu. B
100 ca3, 2 | 16,41 3,67 4,52 7,78 6,89 3.78 17,50 6,15
Koanu.
Mg Meranmiu. B
100 e, 2 6,49 6,55 0,58 6,02 4,16 0,60 2,74 1,86

Onnaxo xeneso, oceoBozkiawolileecss TPH aJabOHTH3AUHH MOP(QHPHTOB,
NO-BHJIHMOMY, HENOJHOCTHIO IE€PEeXOAHT B PYAbl. 3HAUUTENbHAs YacTb €ro
nepepacrnpejensercss BO BMEUIAIOUINX MOPO/JaX M BXOJIUT B COCTABR HOBOOG-
pasoBaHuil MHPOKCeHa W BKpamjeHHoro marHetuta. [locaennnii ouenb vyacto
B MOBLIIUEHHBIX KoJHuecTBax Habgawjaercda B MaJloH3MeHEHHBIX HopdupH-
Tax Ha TrpaHHle MX ¢ anbOUTH3HpoBaHHbIMU pasHoctsiMmu. Ilosenenue mar-
HuA (cM. tada. 25, 26 u 27) Gogaee cnoxuHoe. B ofHMX caydasix OH BMECTe
C JKeJae3oM BLIHOCHTCsl B OOJLLIMX KOJHUECTBAX, a B APYTHX—COXpaHsaercs
0e3 cylLeCTBeHHLIX H3MEHEeHMI 1 BXOJAHT B cocTap mupokcena. Hesnauntenb-
HO nopojia oforaliaercsd THTAHOM H MapraHiem.

Heckoabko #Haue nposizasercd UeJOYHON METACOMATO3 B KHCABIX TO-
poaax, Tak, npu aabbutuzauun ksapuesbx nopiupos Kauapckoro mecro-
pomaenusa (raba. 28) Kejnes3o, MarHuil u KaJdblHl TPHBHOCITCS BMECTE
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€ HAaTPHEM B JIOBOJILHO GOMIbUIHX KOJHYECTBAX, B TO JKe BpeMst KPeMHHIT H Ka-
JHil BbIHOCATCS. Kak wu B BHmeonucanHom cjyuae, IPHBHECEHHOE JKese30
H Mariuil pacxoayioTcsi B OCHOBHOM Ha 0o6pa3oBaHue [IHPOKCEeHa.

CpaBuuBas nanubie taba. 25, 26 u 28, HETPYAHO 3aMETHTB, YTO MpH
HIEIOYHOM METacoMaTo3e IJlaBHbIE METPOreHHbIe 3J1€MeHThI Be1yT cebs pas-
JHYHO: B OAHHX CJy4asiX OHH BBIHOCATCH, a B APYTHX—IIPHBHOCSATCH, T. €.
NPOHCXOIUT HX Nepepacipe/eleHHe.

Kakosa uctunHas nons yuactus mecTHoro JKeqesa B mpoueccax ckap-
HO- 1 py1006pa3oBanus, cKa3aTh noka TPyaHo. Mpi ne pacnosaraem HeoG-
XOAMMBIMII MaTepHalaMH LI pacyeTa NPHBHOCA-BBLIHOCA ero B o0beMme

Ta6bauna 28

lMoBejleHne XHMHUECKHX KOMMOHEHTOR NpH_npoueccax anbGHTH3AWHH
(peinee 13 3 anan | Kesomanitvoppep | Konmeer- | Kommvecrso
Srncam 30B) (cpeanee u3 2 aHannaos) HEHTOB i Mpis-
3 Buinoc
B 100 ex” | annGHTHAHPO- Hoc
secome 5 | IBASS, | mecomue s UPAESA. | e | swinoro Lo
Si0, 74,12 73,90 63,0 62,75 189,92 173,19 — 16,73
TiO, 0,23 0,23 0,23 0,23 0,59 0,64 0,05 —
AlO, 13,60 13,56 14,38 14,34 34,85 39,58 4,73 —
Fe,0; 1,02 1,01 2,87 2,85 2,60 7.88 528 | —
FeO 0,98 0,97 2,92 2,90 2,49 8,01 5,52 —
MnO 0,05 0,05 0,10 0,10 0,14 0,29 0,15 —
MgO 0,37 0,37 1,39 1,38 0,95 3,82 2,87 =
Ca0 0,55 0,55 2,93 2,92 1,41 i 8,07 6,66 —
Na,O 3,88 3,87 6,20 6,17 9,95 17,04 7,09 —
K.O 3,63 3,62 2,60 2,59 9,30 7.06 i 2,24
ILILIL, 1,87 1,87 3,78 3,77 4,80 10,42 = =
Cymma 100,3 100,0 1004 100,0
Ob6nem-
HBII Bec 2:67 2,76

Bcell anb6uTH3HpOoBaAHHON Toaun. OMHAKO ec/n YUeCTb 3HAYHTEJNbHBIH 06b-
M anbOHTH3HPOBAHHBEIX NMOPOXA, TO U IpH HeGOJBbIIOM BLIHOCE JKeJe3a B pva-
HYIO 30HY MOTVT CO3/aBaThCsl B JIOKAQJBHLIX YYacTKax GoJibliHe ero KOHKpe-
uuu.  IlpaktTHyeckH KOJHYECTBO Henesa, M3BJEUEHHOTO H3 BMEILAIOU[HX
TOJILL, BNOJHE A0CTATOYHO J/1si 06pasoBaHusi KPYIHBIX MECTOPOXKACHHI.

CkanoaurtoBas crajgus. [Iponece cKanosHTH3ALHM, CBA3AHHBIL C jes-
TEJLHOCTBIO BBLICOKOTEMIEPATYPHBIX [OCTAEMarMATHUCCKHX pacTeopoB, mpo-
ABWJICS B WIHPOKHX Macmrtabax B Kauapckom, JlaBeiioBeKowm, CoKoJIOBCKOM,
CapObaiickoM 1 AJEIIHHCKOM MeCTOPOXKIEHHAX. Meracomarnyeckomy 3a-
MEULEHHIO CKaloJUTOM MNOABEPIJIHCE HE TOJBKO 0Ca/l0YHO-BY/TKaHOreH-
HbIE 11 HHTPY3HBHbIE NOPOABI, HO M 00pa30BaBIIHECA paHee POTOBHKH U
anbOHTHTHI.

AHanu3pl NEPBHYHLIX H METACOMATHYECKH H3MEHEHHLIX NOpPOJI NMOKAa3bl-
BAlOT, 4TO MOCJAEMArMaTHYCCKHe PACTBOPBI BLIHOCHAH B 30HY MHHepaJin3a-
unu GoJblIoe KONHYECTBO XJopa H Keae3a, KOTOpbIE BCTYNAJNH C MepBHYHBI-
Mi TNOPOJaMH B PEaKLHOHHOE B3aHMOJElCTBHE, 0O0YC/IOBAHBAS TIPOLIECCHI
CKamoINTH3aLHN U Opy/ieHeHus. B KauecTBe mpumepa MoxkHO [IpHBECTH aHa-
JIH3bl a1bOHTH3HPOBAHHBIX TY(DOB H BO3HHKILIHX Nnpu UX MeTacoMaTose IH-
POKCEH-CKaTOJMUTOBLIX TMOPOJ C BKPAIUIEHHOCTbIO MarHetura. Kak BHAHO U3
Taba. 29, mnpoiecc HAET ¢ NPHBHOCOM XJlopa, Keje3a, MarHus M KaJbIlius,
CONPOBOXKAAACh BHIHOCOM KpeMHHs H Iuedodeil. [IpuBHeceHHBle KOMNIOHEH-
Tl (PHKCHPYIOTCA BO BHOBb 006PasoBaHHBLIX MHHEpa/gaX—CKamnoJuTe, MHpoK-
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ceHe W MmarHerurte. BriHOC 1esodeil B JaHHOM CJydae CBA3aH ¢ MeTacoma-
TO30M aJbOHTH3HPOBAHHBLIX TY(OB, B KOTOPLIX KOJHUECTBO HATPHs npu 006-
PA30BAHMM KHCJIOTO CKAMOJHTA OO «H3JIHIIHMM». IDTO, KOHEYHO, He 3Ha-
YHT, YTO LIEJOUH B IEJOM PACTROPAMH He MPHBHOCHJANCH, B NPHBEIEHHOM
npuMepe OHM MPOCTO He 3a(PHKCHPOBAJHCh B MHHepaaax. B apyrux cayuasx,
HAapHUMep TMpH CKaNnoJUTH3alHK NEepBHYHO HEM3MEHeHHBIX CPeIHHX H oC-
HOBHBLIX NJarHOK/IAa30B, HATPHil OTMeuaeTcs B MNOBLIIIEHHBIX KOJAH4YECTBAX,
T. €. OH IPHBHOCHTCH BMECTE C XJAODOM U FKETe30M.

Uro KacaeTcd KPEMHHs H aJlOMHHHS, TO OHH B 1leJ10M BeayT cebs HHep-
THO, T. €. COXPAHAIOTCSI B METaCOMATHYECKOH 30He 6e3 CYLIeCTBeHHOro KoJH-

Ta6auma 29

MoBeieHHe XMMHYECKHX KOMIOHEHTOB NMPH NPOLECCAX CKANOJHTH3AUHH
(Kauapckoe MecTopoxjeHHe)

Tyo® TupoxceH-cKanoIuTo- KOHYeCT O
(cpennee W3 4 aHaAH- Bas nopoaa (cpearee |KoOaMUeCTBO| yoynonentoB
308) 13 2 aHaNM30B) KOMTIOHEeH- 3 Tpus- Bu-
QO KHCAB TOB B 100 cu
¥ 8 100 ea?® NHDOKCeN: Hoe HOC
secguue | gpuses: | seeqmie | IRUY | Twent | Gopow. s
Si0, 53,00 53,19 4376 | 43,66 135,1 117,88 — | Aed
TiO, 0,85 0,86 0,79 0,80 2,16 2,18 002 | —
AlOy 16,47 16,51 15,87 { 1583 41,94 42,74 0,8 —
Fe,04 7.4 7,43 887 8,84 18,87 23,87 5,0 —
FeO 1,88 1,89 5,66 5,65 4,80 15,26 106, | —
MnO 0,22 0,23 0,15 0,15 0,58 0,41 = 0,17
MgO 3,59 3,61 8,13 8,11 9,17 21,9 1273 | —
Ca0 4,26 4,27 7,24 7,22 10,85 19,49 864 | —
Na,O 5,62 5,63 3,62 3,61 14,3 975 — 4,55
K.O 1,66 1,66 0,81 0,81 4,22 2,19 — 2,03
ILILIL 4,70 472 5,34 5,32 11,99 14,36 237 | —
Cymma 99,65 100,0 100,24 | 1000
O6beM- )
HbIH BEC 2,54 2,70
Cl 0,21 1,50 0,53 4,05 352 | —

yecTBeHHOro H3MeHenns. HaGaonaeMblii IPUBHOC I BBIHOC HX KamYULHCA.
Ha camoMm Jese oHH Tepepacnpe/esioTes TOJAbKO B Toswe. JIyuuiee 1oKa-
3aTEAbCTBO HHEPTHOCTH 3THX KOMMOHEHTOB—OTCYTCTBHE CKanoanta B dH-
CTBIX H3BECTHSIKAX.

JKeneao B CKamoJHTOBYIO CTaanio Gbuio noasuxHbiM. Hanudne o6uin-
HO#l BKpAalVIEHHOCTH MarHeTHTa (HEpelKo THTAHOMATHeTHTA) B CKamoJuTo-
BbIX METACOMATHTaX B BHAE MOMKHIHTOBLIX BKJIIOUEHHH M KCEHOMOPQHBIX
3€peH, BBIMOJHAINX TPOMEKYTKH MEKIY KPHCTANIaMU CKanoJiuTa, CBHe-
TEJBCTBYET O TOM, YTO IIPOIeCC CKanoJHUTH3alMH CONPOBOXKAAJCH OJHOBpe-
MEHHO NPHUBHOCOM M OTJIOKEHHEM 3HAUYUTEJbHBIX Koaudects zxesnesa. [pu-
Yyem TJaBHAas Macca MarHeTHra ofpasoBasiacb METaCOMATHUECKHM IYTEM.

B. A. 3asapuukuii [52] BbicKa3biBaeT MpeANooxKeHHe, YTO B HHTEPCTH-
. LMSIX CKAMOJHTA4 MAarHeTHT BBIIEJAJNCA HENOCPeJACTBEHHO H3 pacTBOPOB
M YTO 3TH MHTEPCTHIHH NpeACcTaBAfIH co00i 10 OPYAeHEHHS IOJOCTH, BO3-
HUKIIHe TPH CKAMOJHTH3ALHH KAKHX-TO CHJIBHO MOPHCTHIX BYJIKaHHYECKHX
nopoa. ®axkTnuyeckuii MaTepuas He NOATBEPXKAaeT 3Toro. B mecTopoxieHH-
six Typras umeercsi GoJblIoe KOJHYECTBO MOYTH MOHOMHHEPA/BHBIX CKalo-
JUTOBbIX METACOMAaTHTOB, OJHAKO HH B OJIHOM CJlyyae HH HaM, HH JPYrHM
HCeaeNoBaTeNAM He y1aJ10Cch BUAETh B HHX 3HAUHTENbHOI mopHcTocTH. TTophl
B CKanoJHTOBBLIX METACOMAaTHTaX 3aHHMAlOT NPHUMEPHO Takoi XKe o0beM,
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KaK 1 B HCXOJAHBIX BYJKaHHTax (He Gosee 3—7% or obuiero o6bemMa mopo-
Abl). B TO e BpeMA MarHeTHT B HHTEPCTHUMAX CKaMOJHT-MArHETHTOBLIX
pya cocrasasier no 30—35% o6bema nmopoasl. Hakonel, B oIHHX H Tex ke
CKaNOJUTOBBIX METACOMATHTAaX JIETKO MOMKHO TNPOCJAEIHTh MOCTENEHHOe YBe-
JHYEHHE MAarHeTHTa B HHTEPCTHUMAX OT €IMHHUYHBIX 3epeH A0 GOJbUIHX 110
00bemMy €ro CKOMJEHHiT H BHAETL MOCTENEeHHOe 3aMelleHHe MarHeTHTOM JH-

6o cKanoaunta, 1H60 NHPOKCEHA.
CKanonuTH3aums no OTHOLICHHIO PYAHOTO Npolecca Godee KpaTKoBpe-
MenHas. MarnerntoBasi MHHepaiAM3alMsi paspacraetcss ¢ OoJblueil MH-
TEHCHBHOCTBID  110CJ€  TOTO, Kak

20%”-'/’00“” CKAaMoNUT TMpakTHYeCKH TpeKpa-
s THA  BbleasThess. B Kauapckom
2 S MEeCTOPOK/IEHHH OTYEeTIHBO Mpo-

N CJAENKHBAIOTCH BCE CTaJHH 3aMe-

100 LEeHHsI  CKamnoJHTa  MarHeTMTOoM,
g 90 ENNOTH 10 00pa3oBaHus  CIJIONI-
g 601 HbIX MAarHeTHMTOBBIX py/l, B KOTO-
5 pHIX CKamlOJHT COXPaHHJCH B BHJE
401 CTIeJbHbIX H3BbeJIeHHBIX PEeJHKTOB.

: 3Has 9T0, HEeNb3sl COIJIACHTLCH C

20 muennem [1. H. KobGzaps u H. M.
0 Densiwiosa [58], yto B mHpoOKce:-

] CKaMoOJHTOBLIX METacoMaTHTaX Ma-

20, THeTHTOM 3aMmelllajcsl TpenMylile-
| crBenno auoncua. [lpu stom, mmo

o 40l X MHeHHIO, peakxiusi mnpoTeKasa
- ak Obl HempepbiBHO, T.€. «BbITEC-
] Haemas W3 Auoncuna MgO wu3-
o paekana SiO; n CaO wu3 apyrux

] MHHEPaJoB M BHOBb OCAXK/aJach

80, n Buae auomcuaa. Ilostomy mpu

i a1060M coaepiaHHH B pyje Mar-
1001 —  ECTHTA TPHCYTCTBYeT INpaKTHYe-

%ﬁﬁ@ﬂm CKH OJHHAKOBOE KOJIHYeCTBO AHOM-
cuaa». B cBoux paccyxieHusx as-
Puc. 31. Tlpusnoc-BwHoc Kommnowentos mnpu TOPbBl ABHO HEJOTHYHBI.

OpyAeHeHHH THPOKCEH-CKAMOJHTOBLIX HOpPOI. B camom JeJdie, ecJii NHPOKCeH
coXpaHfieTcsi B PaBHBIX KOJIHYECT-

BaX BO BCeX THMAX PY/, TO 3TO 3HAYHT, YTO MIPH PY/JHOM METacoMaTo3e OH He
npetepnesBa’ H3MEHEHHH, a MaTHETHT BblleJs/cH Hd MecTe IPYTHX MHHEepaJioB
¥, B YaCTHOCTH, 3a CYeT PA3JIOKeHHs CKaloJHTa, MPH3HAKH 3aMelleHHs KO-

TOporo HaGJ/110/1al0TCSI TOBCEMECTHO M BecbMa oT4eTIHBO. C Jpyroil cTOpoHbl,
HEBePHbl PAacCy’K/JeHHS aBTOPOB H OTHOCHTEJbHO HHEPTHOrO TOBEIEHHS
MarHus. Kak BHIAHO H3 NpHBEJEHHBIX HHiKE XHMHMYECKHX aHajIM30B W JaH-
HbIX nepecuetos (rabua. 30, puc. 31) npu o6pasoBaHHH 10 NHPOKCEH-CKa-
TNOJHTOBBLIM TOPOAAM BKPAIJIEHHBIX W 0OOraThiX MarHeTHTOBLIX PYJA Marudi
BMECTe C KpeMHHEM, aJIOMHHHeM M KaJbLMEM BbIHOCHTCA B JIOBOJIBHO
6oJIbIIMX KOJHYECTBaX. JTO JOKa3aTeJbCTBO TOrO, YTO NPH PYyAHOM MeTa-
COMATO3€ MAarHeTHTOM 3aMellajcs He TOJIbKO CKAalOJIMT, HO W NHPOKCEH.

Heckoanbko cBoeobpasno Beayt cebsi MPH OPYACHCHHH MHPOKCEH-CKa-

MOJMTOBBIX 1OPOJ liedoud. B wacTHocTH, npu obGpasoBanun GeaHblX PYyA

* Jlas cocTaBaeHis TpaHKOB HAMH HCNOJb3OBAaHB OGbEMHBIE Beca XHMHYECKHX KOM-
noxenToB. COCTaB MHCXOAHON MOPo/n u306pa)KeH TOUKOMH, T. €. HMMEeT HyJeBoe 3HayeHue,
a Janee B HampaBJeHHH CrpaBa HaJeBo COCTABBI BCeX JIPYrHX NOPOA W PYy/ HaHECEHBI TOH-

KaMH OTHOCHTE/JbHO HCXOJAHOH MOpPOJBI.
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HHHWEY ‘I 'V 01

g

TaGanma 30

TMose/ienne XHMHIECKHX KOMNOHeHTOB NpH npolueccax opyacHeHna NHPOKceH-ckanoauToruix py (Kauapekoe MecTopoK ieHHe)

[upokcen-cxanoau-

Beaunan marsernro-

Cpeanss Maruernto-

Cpasuenne ¢ Gei-

Boragras mMaruernrosas

Cpapuenne co cpea-

TOBas Nopoaa Ban pyia Badg pyaa HEIMB py1aMK pyra HHMH pylaMu
Okca ol
TR | ocad | g | ey |
SIGE & Lo 43,76 117,88 33,9 103.44 — 14,44 24,25 80,83 - 22,61 10,52 43,34 — 37,49
TRl 2 0, 0,79 2,16 0,62 1,88 — 0,28 (),68 2,28 0,40 — 0,59 2,38 0,10 —
ALO, 15,87 42,74 11,05 33,72 — 9,02 8,01 26,39 — 7.33 3.66 15,07 — 11,32
Fe,04 8,87 23,87 23,54 71,84 47,97 - 33,84 112,78 40,94 — 52,63 216,75 |103,97 —
FeO 5,66 15,26 11,66 35,57 20,31 — 16,06 53,56 17,99 —— 23,03 94,86 41,30 —
MnoO , 0,15 0,41 0,24 0,73 0,32 — 0,27 0,94 0,21 — 0,20 0,81 — 0,31
NEEX & 2l 8,13 29,1 5,28 16,09 — 5,81 4,62 15,44 — 0,65 3,46 14,26 — 1,18
Gab) & 7,24 19,49 4,83 14,76 — 473 4,20 14,04 — 0,72 2.51 10,34 — 3,70
NeagQrs ol 5.0 3,62 9,75 3,48 10,61 0,86 — 3,73 12,48 1,87 — 0,52 2,10 —- 10,38
Ki€ . 2ok 0,81 2,19 1,23 3,73 1,54 - 0,75 2,47 — 1,26 0,17 0,69 — 1,78
ILILI 5,34 14,36 3,49 10,63 — 3,73 1,14 3,80 — 6,83 1,02 4,20 0,40 =
Cymma , . . .| 100,24 — 99,32 - — - 97,55 — — - 98,31 — — -—
O6nemuplii Bec 2,70 3,03 3,25 4,04

IT puMedanmue, 31eck 1 BO Beex NOCJIe1YIOUHX Tabanugax nepecyer Ha BeCOBBIE KOJIHUECTBA

MHYeCKHX aHaJH30B, npuBeiennnix k 100%.

(8 2/100 c;3) KommounenToB caenan 3 pacuera xu-



KaJIMii W HATPHil MPHUBHOCATCH, NMPH 3TOM HATPHIl BXOAHT B COCTAB anbbura,
BO3HHKAIOLLEro Ha MeCTe CKamnoJiuTa, a Kaauii—sB ¢uioronur. B naasneiies
npu o6pazoBannu cpeAHHX M GoraTeiX pya aoromur pasJjaraercsi H Ka-
JIHH BBIHOCHTCS; albOHT JK€ 3aMEllaeTCsl MarHeTHTOM TOJNbKO NPH HHTEH-
CHBHOM MeTacomMaTo3e, KOrjla BO3HHKAlOT GoraTble MarHETHTOBBIE PYIHL.
Heo6bluno B Haliem cayuae mosefenne THTaHa. MHOTHe HCCael0BATE-
an, B yactHoetH JI. C. Kop:xkuuckuii [68], B. I1. Jlorunos [90], VKa3bIBaIOT,

Ta6aumua 31

Conepxaunne TiO, B MarHeTHTOBLIX pyjax

. | |
Xapakrep HAX0X1eHHs SiO: TiO;- .‘\[._.03 Fego_; FeO MgO'MnO Ca0 V:O_—,

obpasua MuHepaaa |

Jaswdosckoe smecmoposxcierue

276 | boratas BKkpim-
JEHHOCTL B CKa-
NOJHTH3HPOBal-
HHX ra6opo-an- He
OpHTax 0,24 | 0,79 | 0,07 | 68,96| 29,81 | o6u. | 0,07 | 0,82 | 0,13
332 | Beaunan BKpangex-
HOCTh B CKalo-
JAHTH3HPOBAHHBIX
raGopo-auno-

pHTax - 3,00 — | 6627|2954 — — — 0,19

Coroa08cK0e MeCTNOPONCOCHUE

6/n | Bkpaniennocts B
CKanoanToOBHX
meracomaturax | 1,44 | 2,63 | 1,47 | 63,88] 2845 021 | 0,62 | 1,19 | 0,18

Kauapcrkoe amecmoposcoenue

860/4 | BkpanaennocTs B

CKanoJuToOBOM
METACOMATHTE 0,31 1,00 | 239 | 66,05 29.67| 041 | 0,25 | 0,0
413/209| To e 0,59 | 1,55 | 0,03 | 67,08] 29,39 0,81 | 0,28 | 0,0

025
027

[FE R

MosieKynsipHbiii cocTap THTAHOMArHETHTAa W3 BKPallIeHHLIX MarHeTHT-cKanoJdTosmix pya, %

M o6pasna FeO - Fe.O3 | MgO - Fe,0, | MnO - Fe,03 | FeO - TiO, Fe,0,
276 94,3 — 0,2 2.4 8.1

332 85,0 — 9,0 6,0

6/n 85,0 1,1 2,0 7,6 43

860 /4 89,6 2,3 0,92 3,24 3,94
413 /209 89,13 2.75 0,92 4,8 24

YTO THTaH npm—:a.’mem-n K '-H‘ICJI_\" HanMeHee MOJABHIKHLIX KOMIIOHEHTOB. Ho
iHepTHOCTh THTaHa, 3amevaer JI. C. Kop:kuHckuil, He HCKII04aeT TOro, uTo
B 30Hax ]IﬂHﬁOJIEe HHTEHCHBHOI'O MeTacoMaTo3a OH TakKyKe CTaHOBUTCH NOoI1-
BHXXHBIM.

BOJIbI.Uee KOJIHUYeCTBO THTAaHa B MArHeTHTE H THTAHOMATHETHTE (Tg’l(’)ﬂ.
31) Hasbigosckoro, Cokonosckoro v Kagapckoro MecToporieHuii, ueM Bo
BMELLAIOIKHX TOpo/ax, 3acTaBasieT Mpeanoaararb, YTo THTaAH GbuT mpHBHE-
CEeH BMEcCTe C Kejqie3oM NocTMarMaTHueCKHMH x.nopco,aep}xaummu pac*ruopa-
M. OJHaKO MOABHIKHOCTb €r0 OTpPAHHUEHA V3KHMH IpeaenaMii TeMmepary-
pbl H Bpemeuu, OTHOCAUIHUMHCH K CKAaMoJHTOBOH CTaIHH MeTacoMaTOo3a. Yto
Kacaercs yKeje3a W THTaHa B MACCHBHBIX pyjAax, TO HaUIH HCCIEI0BAHHA 110-
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Kasaj, 4To 3HAYHTEJbHAsi YacTh GOraThiX MarHETHTOBLIX PY/ ¢ COACPIKAHH-
eM Fe>50% u Ti0,>0,35%, Hanpumep, B KauapckoM MecTopoxkjeHHH 06-
Pa3oBaHa MyTeMm 3aMELLeHHsl H3BECTHAKOB H B 30HaX HauGoJee HHTEHCHBHO-
F'0 MCTACOMATO3a—CKaNoANTOBLIX NOPoA. O6 TOM CBHAETENLCTBYIOT COXpa-
HHBIIHECS] MECTAMH PEIHKTOBLIE TEKCTYPhl, OOHJIHE B PyAax «OCTATOUHOTO»
KaJbIHTa H He3aMCLeHHBbIX CKAMOJHTOBEIX METacoMATHTOB. MaccHBHDIE
MArHeTHTOBble PyAbl 0Gpa3oBafiich, MO-BHAHMOMY, B OJHY CTALHIO C BKpar-
JACHHBLIMA CKaMONHT-MAarHeTHTOBLIMH pyJAamMu. DTO NpPeANoJoKeHHe OCHOBA-
HO Ha cJeylouinx (akrax: '

4) MAcCHBHbIE MAarHETHTOBBIE PYABI YAaCTO CMEHSIOTCS MNOCTENeHHO
BKpan/IeHHBIMH CKaNoJHT-MarHeTHTOBBIMH PY/1aMH;

6) B LEHTPANbHLIX YACTAX PYAHBIX TN THINHYHBIE CKAPHOBHIE obpa3soBa-
HHsL OTCYTCTBYIOT, OHH OGHAPYXHBAlOTCH B HE3HAYHTEAbHBIX KOJHUYECTBAX
Ha (p1aHrax MeCcTOPOK/ACHHS U B HHU3AX PYIAHOH 30HDI;

B) BecbMa I0KasaTesibHO NOBbIIIeHHOE cofepxkanne TiOp; B MaccHBHBIX
H BKPAMJIEHHBIX CKAlOJHT-MATHETHTOBLIX PYAaX ¢ GJH3KHMH KOJedanusmu
ero B npenenax 0,35—1,0% u Bbllle; pyAs CKapHOBO# CTajluH, T. e. PYIdHI,
o0pasyiollliecs Ha MeCTe rpaHaTOBLIX H MHPOKCEH-FPAHATOBLIX CKAPHOB, CO-
Aepzart TiO; B Konnuecrsax, peako gocruraiomux 0,35%.

Takum o6pasom, snaunTenbHass macca 6OraThIX MarHETHTOBBIX Py
H BKpAamJieHHBIE CKanoJHT-MardeTuroBble pyiasl Kauapckoro, yacruuno Co-
KOJIOBCKOro H, Bo3MozHo, Cap6aiickoro mecTopoxaennii Gblin o6pasopanbl
B CKanoJIMTOBYIO CTaauw, Oojiee BLICOKOTEMNEPATYPHYIO, YeM CKapHoBas
CTajus.

HMurepeco oTMeTHTb, uTO cpejn CKaNOJIHT-MarHETHTOBLIX DY/ HepeaKo
BCTPEYAIOTCsl UL KPYNHOKPHCTAMIHYECKOr0 MATHETHTA, KOTOPHIH cojaep-
HT TaKiKe MOBLILIEHHOE KOJHYECTBO THTAHA, MPHMEPHO ONHHAKOBOE C BMe-
IAUHMH ero pyaamMu. 3ITo CBHIETEIBCTBYET O TOM, YTO NErMaTOH/Hbie
MIHPOKCEH-MArHeTHTOBbIE KHJIbl BO3HHK/IH B BLICOKOTEMMECPATYPHYIO CTaJHIO
I IOJTHOCTBIO 3aNMCTBOBAJIN THTAH U3 HCXOAHLIX PYIL.

B MarsHeTtuToBhIX pyaax BMecTe ¢ THTAHOM MOCTOSHHO OGHApYZKHBAeT-
Cl XHMHUYECKHMH aHaausamu BaHaiuil. OH He oGpasyerT CaMOCTOSITENbHBIX
MHHEpaJoB, a BXOAHT H3oMophHO B pewleTky marueruta [34, 101, 148]. [Tpu
ITOM YCTAHABAHBAETCH TNpAMas 3aBHCHMOCTb MEMKIY COAeprKaHHeM B Mar-
. HeTHTax THTaua u BaHaaua. OQHAKO B pyAax 3TH 3JeMEHTHl pacrpejiens-
I0TCs He coBceM O/HHaKoBo. THTaH, KaK 0TMe4aJoch, NMPHBHOCHTCSH PAcTBO-
paMH TOJBKO B BBICOKOTEMIIEPATYPHYIO CTadH0O, (PHKCHPYACHL GOJblUE BCEro
B MarHeTHTax BKpamJeHHBIX CKANOJUT-MArHETHTOBLIX pyia. Banaauit xe
B HEOOJBINHX KOJHYECTBAX NPHBHOCHTCS B TeUEHHE BCEro npouecca pyaoob-
Pa3soBaHHA M, €CTECTBEHHO, HAKATIHBAETCH TVIABHBIM 00PA30M B CHJIOMIHBIX
MarHeTHTOBbIX pyaax. IlpeacrasieHue o pacnpejeseHuu THTaHA H BaHaaHA
B pylax M pmellaouux nopoaax Kauapckoro mecropoxkaenus paer tabia. 32
(mo H. M. Beasosy), u3 KoTopoii BUAHO, 4TO GoJblle BCero BaHaaHil KOH-
IEHTPHPYeTCA B MarHeTHTaxX CIVIOIIHBIX PYJ, HECKOJbKO MeHblle B MarHe-
THTAX BKPAamJeHHBbIX PYJ M COBEPIIEeHHO He3HAYMTEJLHO B MAaTHETHTAX BME-
utaomux nopoa. OTHouwleHHe cojep:KaHuil THTaHa M BaHaaua KoJjediaercs
B CpaBHATENLHO HeGoMbIIMX Npefenax: B GoratelX pyaax 2:1, B 6eHbIX 7 : 1.

[Tponecc ckanoauTH3alUWKU cJe/yeT paccMaTpHBaTh KakK NPOCTOH Mmera~
COMAaTHYECKHIi Tmpolecc, o6GYCA0OBIACHHBIH B3aHMO/EHCTBHEM [ABYX Cpej—
aJIOMOCH/IMKATHBIX TOPOJA M IOCJAeMarMaTHYecKHX PacTBOPOB, COLEPIKAMLHX.
3HAYHTeJbHbLIE KOJIHYECTBA XJopa H JKeje3a.

BonblMHeTBO HecaeioBaTeNell B HACTOSILEE BPEMSl CHHTAIOT, UTO /Kele-
30 MepeHoCHTCs B (DopMe XJIOPHAOB H OcayKJaercsi MyTeM HeNocpejcTBeHHOH;
peakuun ¢ KapGoHaTamu. DKcnepumeHTaJbHbiM mytem A. I1. Bunorpanos:
u E. M. Jlonuosa [26] nmokazanu, uro nmpu B3aumojaeiicteuu cmecn FeCl..
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n FeCly ¢ nspectuaxkom npu temneparype 500—600° o6pasyercst MarHeTHT.
Peaxuna npeacrapisercs HMH B cie1yiolLeM BHAE:

Fe Cl,+CaCO,=FeO+CaCl,--CO,; 3 FeO-+ CO,=Fe,0,+4CO; (1)
2FeCl;4-3 Ca COy=Fe,0,--3C0,+ 3 CaCl,; 5Fe,0,4+CO—

—2Fe,0,-+-CO.,. (2)

Papuopecnoe coctoanne cucremsl (1) jokasano A. Dunineem [138),

YCTaHOBHBILIHM, 4TO HanGoaee GaaronpHATHAs TeMIepaTypa CMelleHHs pas-
HopecHs Brpaso pasHa 490°. ITockoabky 06beM ra3oB B 06eHX yacTAX ypas-

Ta6awia 32

Conepmaﬂne BAHAAHA H THTAHA B MCXOJHBIX nopojaax H pyaax Kauapcxoro MEeCTOPOXKAeHHA

OTHowenne corepKanui
Coaepanne, %

Haumenosamie nopoa aﬂ‘jgﬁﬂgn F¢903’5 TiO,

F8203+ TiO Va0 _FEO_. V.0:

+FeO 2 Sl V.0, s

PISBECTRBAKE & i o' s o im s 8 3,20 0,21 0,02 160 10

Awrnapatet . . . . . . . 25 2,54 0,06 0,02 127 3

Hopduputl 6asaasToBbE | 7 8,80 1,45 0,03 293 48
[Necuannku NONAHMHKTO-

Bble H APTHANHTEL . . . 8 10,29 0,82 0,02 515 41

Mopdupntet  naarnokaaso-
Bbie H MHPOKCEH-TATHO-

KJ13a20BBIE H HX PYABI . . 31 8,71 0,96 0,03 290 32
Ksapuepbie noppuputel . . 10 3.65 0,28 0,03 122 9
['panut-nopuper . . . . . 8§ 4,09 0,44 0,04 102 11
Pyabl BkpanaeHusle . . . . 1111 42,31 0,70 0,11 385 7
Pyaw cnaownbe . . . . . 728 76,81 0,38 0,16 480 2
Marnett M3 BKpanjeH- -

HEX PYE 4 ¢ « 5= <= 59 96,87 0,77 0,16 605 5
MarneTHT W3 CNAOMIHBLIX

172 7. PO R i 51 98,02 0,35 0,19 516 2

HEHHst O/JHHAKOB, To peakuus (1) He 3aBHCHT OT JaBJeHHs, H, CIeL0BATEb-
HO, TeMMepatypa npH CABHFaHHH PABHOBECHS BIPaBo He u3MeHutcs. Ecum,
oanako, Kouuentpauus CO, jgoctatouno Bbicoka, FeQ moxeT oKHcasTbes
Ao FeyOs. B. C. Baraep [9], nanpumep, cuuraer, uTo npH B3auMOLeHCTBHH
H3BECTHAKOB € INOCJAeMAarMaTHYeCKHMH pacTBOPAMH BblJesasiercsi GoJblioe
Kosnuectso CO,, cnocoGHOe NMEepPeBecTH YacTh 3aKHCHOTO JKeJle3d B OKHCHOE.
HimenHo TakuM nyTeM oH 0ODBSICHSET NosiBJeHHe B KOHTAKTOBOH 30He H3BeCT-
HsiKOB rematuta. Pacyernl KoHcrant pasnosecus CO;:CO, nposepenHble
Ax. E. Xoan u C. K. PoGunconom [140], nokaszaan, uro okuciaenue Fe;Oq
yraekHes0Toil npu remnepatypax 200 u 500° Bo3MOAKHO TOJNBKO Tor/ja, Korjaa
ornomenne CO k CO; coorserctsento Mewbuie 1: 102 u 1:10°. B npupoa-
HBIX VCJIOBHAX TAKOe OTHOUIEHHEe MaJlOBePOATHO M PeaKlHsi CTPEMHTCA HATH
HeoOpaTHMO BIPaBO.

B ypashenuax (1) u (2) kucaopoj, HeoGXoAHMBIl A5 06pasoBaHus
MarHeTHTa, H3BJIeKaJicsa M3 H3BECTHSKOB, H BOJA KaK TaKOBas B PeaKIHAX
He yyacTBOBaJja. '
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Huas uatepnperauns peakunu o6pasoBaHis MarHeTHTa U TeMaTHTA NpH
Bosjeficteun ropauux pacrsopos FeCl, u FeCls na nssectusk naerca Ky-
xapa [155]: )

FeCl; + H;O —2HCI + Fe(OH),; 2HCI] + CaCO3= CaCl, + CO:+ H,0;

9Fe (QH). + FeCly=Fes04 + 2HCI + Hy; (3)
FeCls + 3H,0 — 3HCI + Fe(OH)s; 2HCI + CaCO:=CaCls + CO, + H,0;
Fe(OH): + FeCl,=Fe,0s + 3HCI. ' (4)

Obe peakiud SBASIOTCA PeakUUAMH I'HAPOJH3a, KOTOPLIH YCHIHBAETCs
3a cuer nosbileHHs pH npu BeTpeye MHHEPAJH3YIOLIHX PACTBOPOB C H3BECT-
nakom. [Tocaennuil urpaer posb HeliTpasn3aTopa H BMECTe ¢ TEM 3HAUHTE/b-
HO cOCOGCTBYET OCaXAeHHI0 OKHCHO-3aKHCHBIX COeUHeHHil xeaesa. B mpu-
Be/IeHHBIX peaKIHAX KHCJIOPOA 3aHMCTBYETCSi MarHeTHTOM H reMaTHTOM H3
BOJHBIX DPAacTBOPOB.

Anaausupya skcnepuMeHtasabHbele nanneie M. Kyxapa, A. JI. Iasaos
[108] ormeuaer, yto peakuus (3) HeybeaHTe]bHA, TaK KAK pacyeT BeJHUUYH-
Hbl ee CBOOOJHOH 3IHEPrHH YKasblBaeT Ha HEBO3MOKHOCTbL 00Opa30BaHMs
MarHeTHTa no stoit cxeme. OaHaxko peakuus (4), HMelOLlasg OTPHILATENb-
HVIO BeJTHYUHY CBOOOLHON SHEPriUH, BO3MOKHA.

Crenyer 3aMeTHTb, YTO B PACTBOPAX MOTYT HAXOAUTHCS OJJTHOBPEMEHHO H
Fe’t u Fe®f, xors FeO o6aangaer ropazio 60/ee OCHOBHBIMH CBOHCTBaMH,
uyem FeyOj. Onupasich Ha BO3MOKHOCTh COBMECTHOro Haxoxaenust Fe®* u
Fe'+ , . B. Kanunun [56] scaex sa B. B. lllepGunoit [147] seickasbiBaer
NpeAnoJokKenne 0 BO3MOXKHOCTH 00pa3oBalis MarHeTuTa 3a CUeT peakiuu
9THX pasHoBajeHTHLX Gopm xKenesa. [IpomelRKyTOUHOI CTYNEHbIO NPH 3TOM
NOJKHBL OBITh peakuuH ruapoansa xjaopunos, OcobeHHO aKTHBHO THIAPOJN3
NpOTeKaeT MPH BHICOKUX TeMmepaTtypax, YTo OrpaHHyHBaeT BO3MOKHOCTb Me-
peHoca Kesesa B popme XJaopuaos. OIHAKO pas/oxKeHHe XJOPHIOB PeryJiu-
pyeTca He TOJAbKO TeMmmepaTypoii, Ho u otHowenuem Pu,o/Pucy (136]. B ua-
CTHOCTH, BhICOKaa KoHueHnTpauusa B pactsopax HCI cuuxkaer ruapoans. Ho
60J1ee OULyTHMO CTEMeHb IHAPOJH3a YMeHblllaeTcd NPH HaJHYHU B pacTBOpax
HATPHs, KOTOPHIH, KAK OTMEYaJ0Ch Bhillle, TPHBHOCHTCA MHHEPAJH3YIOLHMH
pactBopamu BMecTe ¢ xJopom. [To muennio [. B. Kaaununa, B 310M cayuae
pH BBICOKHX TeMmnepatypax OyAyT BO3HMKATb KOMILICKCHLIE COETMHEHHS TH-
na NalFeClJ u NaylFeCl,l, kotopeie npu BcTpeue ¢ H3BECTHAKAMH OyayT
pasJjarathCs 10 caefylollei cxeme:

Na, [FeCl,] +CaCO; == Ca [FeCl;] + Na,CO; u nanee
Ca [FeCl,] + 2H,0 = Fe (OH),+ CaCl, -+ 2HCl.

Boanukalwowuii B xoae peakuun Fe(OH): pearnpyer ¢ xucnorsoit ¢opmoii
menesa [Fe"Cl,]~' mo cxeme
Fe(OH), - 2Na [FeCl,] -} 2H,0 = Fe** [Fe*~*0,], - 6HCI--2NaCl.

b

Peakus, Kak BHAHO, B KOHEUHOM HTOT€ CBOJHMTCS K THAPOJH3Y, a4 OCBO-
Ooxpawomnecs npu 3tom NaCl, HCl n CaCl, moryr BcTynmath B peaxkuuio
Ha (poHTe PYMAOOTJOMKEHHS ¢ aJIOMOCHJIHKATHBIMH TOpOAaMH, NPHBOJS
K 0OpasoBaniio CKamOJHTOBLIX MeTacoMaTuToB. CJenoBaTesbHO, CKamnoJH-
TH3AUHSA AJIOMOCHIHKATHLIX T0POA B HEKOTOPBIX CJayuasX MOJKeT 3Haul-
TeJbHO onepexarh (PpoHT pyaooraoxkenus. [loaromy nepemko B MecrTo-
POMAeHHAX ObIBaeT TaK, YTO CKAlMOJHTOBLIE METACOMATHTHI HJM . HECYT
OeIHYI0 BKPAIJEHHOCTE MATHETHTA HJIH 7K€ NMPaKTHUYeeKH Oe3pVHLL.

141



B cragmio ckanonuthsamun MHHEPaJH3YOUIHe PacTBOPLI MOMJIH JIeficT-
COBaTb TaKie H Ha rPaHMlle ABYVX Pa3HOPOAHBIX TIOPOJ — a/MIOMOCHJIHKAT=
HBIX (9dysuBel, Tydsl 1 T. 11.) M Kap6oHaTHBIX. OHAKO OLLYTHMBIX npu3Ha-
KOB 1H(pY3HOHHOrO GHMeTacoMaroza B TAKHX 30HAX He HabJo1aercs.
B camom nene cpemu ckamoantosbix METaCCMAaTHTOB, BO3HUKIIHX Ha MecTe
a/IIOMOCHIMKATHBIX TIOPOJL, Mbl He BCTPeuaeM MHHEPAJIOB C MOBBILIEHHEIM CO-
ACPIKAHHEM KaJsblUs; B TO e BPeMS B MAarHeTHTOBHIX pPylax cKamoauToBoil
CTa1HH NPAKTHYECKH OTCYTCTBYIOT CHHI'€HETHUYECKHE CHANKATHL. TaKim obpa-
30M, BcTpeyHast aupdysns Ca = Si, ctoab XapaKkTepHas AJs CKapHOBOroO
fipouecca, 3nech CyUleCTBEHHO He MPOSIBHIACH. 9TO MOMKET OOBACHATLCS [0
Kpaiineit mepe rtpems tdhakropamu: ;

1) BbICOKOl peakTHBHOI CIOCOGHOCTBIO GOraThHX XJI0POM H HATpHEM py-
JOHOCHBIX pacTBOPOB; ,

2) Nepexon0M KANbIHS H3BECTHSIKOB B FacTBOpeHHOE COeUHEHHe | BLI-
HOCOM 34 npeeJibl 30Hbl MEHEPAIU3AIHH;

3) HHEPTHOCTLIO KpeMHe3eMa B 1aHHbIX TEeMIEePATYPHBIX YCIOBHSX,

CkaphoBas craaus. Cxanoantusamms NOJIEBOIINIATOBBIX NMOPOA U 06pa-
SOBaHNE BKPAIIEHHBIX W MaCCHBHBIX MAarHETHTOBBIX PYJ AaJeKo He 3aKaH-
HHBAIOT JJIHTEJIbHbLIT NPOIEce KOHTAKTOBOTO MeraMoppuama.

Ipu nanbHeiuiemM nouuKeHmn TEMIIEPATYPHI B YCJIOBHSIX, KOT/d OCHOB-
Has Macca xJqopa 6bla H3pacXonoBaHa Ha 06PA3OBAHHE CKAMOINTA H JIErKO
pacrBopuMuix coennvenuit THna CaCl: u NaCl, ckanonutoBas cragus cume-
HS€TCsl CKapHOBOI crajiell. Bo MHOrHX MeCTOpOKIeHHAX, OCOGEHHO B 103K-
HOil yactu I'aBHoro pyaxoro mosica, CKanoJ/JMTU3allHA NPOSBAAETCS He3Ha-
YATEILHO H OCHOBHOH METacoOMAaTHUeCKHil MpPOLecc HauHHAeTCs HermocpecT-
BEHHO o ckapHooGpasoBanusi. B orimune or mpoctoro meracomatosa anecs
TNPOABJISIOTCS KOHTAKTOBO-HH(PUALTPAUHOHHBIE H PeaKIHOHHO-GHMeTacoMa-
THUECKHE SBJIECHHSA, O6YCIOB/ICHHbIE B3AHMO/ILHCTBHEM TpeX Cpei: IBYX He-
PABHOBECHBIX TMOPO H NOCTMArMaTHYECKOTO pPacTBOPA, MPOMHTHIBAIOLLErO
3TH J1Be CONPHKACAOUHeCcs TIOPOSHL.

B reoxumuueckom oThomenun aas sroit cragnu XdpaKTepHbl H3BECTKO-
BO-ZKE/I€3HCTBIIT H H3BECTKOBO-MATHE3H A/ bHO-JKeIE3HCTHII THIIBI METACOMATO-
34, BRIPA3HBILIMECH B 06pasoBaHuH GEe3BOMHBIX H3BECTKOBO-MATHE3HAJBLHO-
KeJIE3NCTBIX CHIHKATOB (rpaHaTta M NHPOKCeHa).

Ckapuer 06pasyioTcst no aqlOMOCHAHKATHBIM ¥ KapGOHATHLIM MOPOAAM.
IIpu 3ToM moBemenne riaBHBIX XHMHUECKHX KOMMOHEHTOB pasauunoe. Tak,
npn 0GPa30BaHUU MPAHATOBHIX CKAPHOB 110 H3BECTHAKAM (trabu. 33, puc. 32)
MPOHCXOUT HHTEHCHBHLIH NPHBHOC KPEMHHSI, aTIOMHHUS, JKeje3a u MarHus,
BBLIHOCHTCA, KakK HM30BbITOYHbLIN KOMIOHEHT, KaablUuil, STo CKapHbl HHPUID-
TPALHOHHOrO THIMA, NMO3TOMY HEYAMBHTEABLHO, YTO Hapsay ¢ APYTHMH KOM-
MOHEHTAMH H3BECTHOI NOABHIKHOCTBIO B MpOLECCe HX o6pa3oBauus 06.a-
ZaJ u aJdioMUHHI.

Bo Beex mayuenneix mecropomienusx ma CKADHBI Hak/JaJAblBaeTcs Mar-
HETITOBOE OpyIeHeHHe, KOTOpOe ynoGHee BCEro pacCMaTpPHBATH 31eCh e
BMECTe C NPOLeCcCcaMy CKapHOOGPa30BaHUA.

BosnukroBenne Genbix MarueTuToBbIx PYA Ha MecTe rpanaToBbIX cKap-
HOB (cMm. TaGn. 33, puc. 32) COMPOBOKIAETCH BBIHOCOM KaJbllHH, KPeMHHUS,
[MINHO3EMA, Marius H THTaHA H NPHBHOCOM TOJbKO TPeX- H JABYXBaJE€HTHOrO
Keqesa. HeGespiHrepecHo orMeTuTh, 4To THTAH B I0CJIeCKAPHOBLIX pPyax He
YAEPAKUBALTCA MAarHeTHTOM M 1O Mepe pPa3pacTaHust PyIHOro npolecca mo-
CTOAIHHO BhIHOCHTCSL. Jlymaercsi, 4To 3TO cBAI3aHO IPeXKe BCEro ¢ Gosee Hi3-
ROTEMIIEPATYPHLIM METacoMaTo30M u noBbimienueM pH cpegpi, Conepixa-
HHE THTAHA B TOCJECKAPHOBBLIX PYAAX MOYTH MOJHOCTBIO ONMPEAEASTOTCS KO-
JHUECTBOM €ro B HCXOJHBIX nopoaax. MarneTut, o6pa3oBaHHblii no CKapHawm,
cojepxxut TiO:2 0,01—0,3%.
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Ta6auna 33

Mosenenue Xumnueckux KOMNOHEHTOR NpH 0Bpa3oBaHMK TPAHATOBLIX CKAPHOB M nocJenylolleM ux opytererun (Cesepo-Anaesckoe

MeCTOpoMxKaeHHe)
R ] e | S | oot e | SEBSRG Fors e cpf o

OkHeaw | Boe | Bumoc

PN | oo R St M| ehiteas | Moe | Bwoe [PEEE) ORERS Inpumnoct munoc [vecommelcotepicl o sumoe
Si0, | 332\ 013 |3531| 1305 (12137 — | 2492 7551 | — | 5499 1704| 5881 | — |167 | 532| 2184 — | 3697
Tio; | — — 033 123 | L23| — | 029) 087 | — | 03| 018 065 | — | 022 006| 028 — | 037
AlLOg | 030 | 082 |1146| 4930 |4150| — | 949| 2877 | — |1355| 526 1816 | — |1061] 117| 483 — |13
FeOy | 230 | 634 | 1426| 5071 |4637| — |2602| 7884 |92613| — |037,5| 12068 |5084| — | 614605186 |120.08| —
FeO 1,54 4,24 479 jy770 | 1346| — | 1044 3162 |1392| — |1575| 54,37 | 2275 — 25,87 1060 51.63] —
MnO 0,16 | 0,44 024 g 047 — | 024} 072 | — | 019] 023| 082 | 010 — | 0,17| 068 — 0,14
MgO | 098 | 267 | 202| 749 | 482 — | 152| 450 | — | 290| 377 1299 | 840| — | 024] 09| — |120a
CaO (5198 | 14266 | 2555 gy41 | — [as2s| 26| eso1 | — |2ss0| 1422| s008 | — 1685| 3,63| 1483 — | 34,23
nomon 3852 | 10570 | 39| y473 | — |9097| 435| 1317 | — | 156| 449| 1540 | 232 — | — | _ [ _ |54
Cymma (99,10 — 97,95 i A — | 99,03 e Y — | 98,50 2.5 s — |o792| — N B
O6bem-
auiii pec | 272 3,62 3,00 3,40 402
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Ta6auuma 34

Moseaenne xumnueckux KoMnoxentos npH 0Gpa3oBaHii NHPOKCEHOBBIX CKAPHOB M nocieayowem ux opyaenennn (CapGaiickoe MECTOPOXKieHNHe ),

Hasectnak (cpea- f,i:,’},‘}"“fg,‘,‘;’_‘;;‘,ﬂc Geanas marue- nﬁgg:;’j,ﬂ‘::b‘; Cpeanss marse- Cpastenne ¢ Goraras marwe- Cpa puenue co

wee u3 9 anaauson) | o AHAAH30B) Mpue- | Bu- THTOBad pyaa CKapHOM THTOBas pyia Geanoit pyaoit THTOBas pyaa Cpe AHel pyroil
R e e o e W] S | T | e | e | spion e | me | ] o | o | e
Si0, | 4,17 11,67 44,57 | 162,12 [150,45| — 30,50 | 91,83 — (70,29 |19,44 64,50 — | 27,33] 9,50 38,49 — 26,01
Ti@y~ [ 011 0,35 | 0,71 2,51 é.iﬁ — 10,40 1,23 — | 1,28 |-0.38 1,14 — 0,09] 0,21 0,89 — 0,25
ALO,; | 1,92 533 |12,53 5,45 | 40,12 — | 9,56 | 28,77 — |16,68 | 59 19,59 — 9,18 3,34 13,54 — 6,05
Fe,0, | 117 3,26 (11,72 4262 | 3936 — (216 6507 (22,45 — 11361 119,74 | 54,67| — [48,8 19752 | 77,78 —
FeO 0,21 0,60 | 9,567 34,76 | 34,16 — |97 29,19 =" 1ah7 161 53,40 | 24211 — |21,9 B867 | 3527 —
MnO | 0,07 022 0,28 1,01 0,79 — 10,33 1,02 0,1 — e 0,58 — 0,44 0,08 0,32 - 0,26
MgO | 1,59 443 | 4,39 17,00 | 1257 — | 468 | 1407 — [ 293 {372 12,32 = L,75] 2,00 8,07 -— 4,25
CaO |50,07 139,75 11,24 40,70 — 199,05(11,04 | 33,24 =, | 746 | 6,94 22,88 — | 10,361 3,35 13,54 9,34
Na.0O | 0,15 044 | 2,94 10,58 | 10,14 — — (10,58 - == — — = - --
K.O 0,78 2,15 | 0,57 2,06 — 0,09 — —_ = 206 — L == iy s =
n.n. n(37,22 | 1038 0,88 3,19 — |100,61 |11.8 30,66 (24,62 10,82 35,85 029 — (10,39 41,96 6, 1L| —
Cymma|97,46 — 99,40 — - — [99,61 — — 199,51 - — [99,57 = — =
Obn-
Cl:l:':;m 2,72 3,62 3,0 3,3 4,03 i




ITpn nanbHeiimem 3aMelleHHH TPAHATOBBIX CKAPHOB MATHETHTOM BbIHOC
KPeMHHsI, KaJblHA H THTaHa NnpoaosKaercs. Bmecre ¢ Tem uaer nakonnenne
Kejieda ¥ yacTHuHO marHus. Ilocsieanuii, BeposiTHO, CBA3BIBAETCS B MOJIEKY-
Jie AKTHHOJINTA, KOTOPBIH CTAHOBHTCS 1O Mepe MOHHKEHHS TeMrepaTyphl
VCTOHUMBLIM BMecTO KanHonupokcena, Hano ckasatb, uto mospiedne akT-
HOJIHTA B Pa3HbIX MECTOPOZK/ACHHAX OTHOCHTCS K PasiHuYHLIM TepHoaam Gop-
MEPOBaHHS PyJ, TMO3TOMY B OAHHX MECTOPOXKIEHHAX MArHHii BbIHOCHTCA
B TeYeHHe BCEro PY/AHOro mpouecca, B IPYFHX — B HEKOTOPHIE MOMEHTH Ha-
KanJHBaeTcs, a B 1eJIOM TAKXKe BBIHOCHTCS.
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pyda pyla pyda cHapH HAK ! pyda " | pyla " | pyd HAK
Puc. 32, TlpuBHOC-BHIHOC KOMIOHEHTOR Puc. 33. TlpusHoc-BhHOC KOMMOHENTOB
Mpil CKapHUpoBaHHH (rpaHaTosble CKapHul) NpH CKAPHHPOBAHHH MMHPOKCEHOBHIE CKAPHLI)
H3BECTHAKOB M MOCJCAYIOUeM X opyie H3BECTHAKOB M TIOCJELYIOWEM X Opyleke-

HEHHH. HEHHH.

O6pasoBanne Goratbix MarnerutoBeix pya (Fe>b0%) cmasauwo c mpo-
AOIKaBUIMMCS NMPHBHOCOM Keje3a M BBIHOCOM BCeX APYrHX KOMIOHEHTOB
(em. 1a6a. 33, puc. 32).

AHajnoruuiias KapTHHa MPUBHOCA W BLIHOCA KOMIIOHEHTOB YCTaHaBIHBa-
eTcsl 1ipH 06pa30BaAHMH HA MeCTe H3BECTHSKOB NHPOKCEHOBBIX CKAPHOB H I0-
caeaywileMm Hx opyienenun. [IpuBegennas taba. 34 n nocrpoennslil rpadux
(puc. 33) nmokasniBawoT, uTo 06pasoBaHHe NMMPOKCEHA CBSI3aHO C MPHBHOCOM
KDeMHHs, THTAHa, alIOMHHIA, #Kejae3a, MaTHHS 0 Mapratila i BLIHOCOM KaJlb-
KA. 3HAUNTeIbHOe KOJIMUeCTBO JABYX- H TPeXBaJ2HTHOrO }Keje3a B aHa/JlH3H-
poBaHHBIX ofpasuax o0bAcCHAETCH HaJH4yMeM BKPAamJeHHOro Marietura
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W npuMecklo rpanara. [1pu opyneneHnn MHPOKCEHOBBLIX CKAPHOB MPOMCXOAUT
TNPHBHOC 2KeJle3a H BBIHOC BCex APYTrUHX KOMIIOHEHTOB.

06pa:-10|BaHHe CKapHOB 10 aJIOMOCHJIHKATHBLIM nopojiam HIeT HeCKOJbKO
"HHauye, YyeM [0 M3BECTHSIKaM. Hanpnmep, MOABJIEHHE «CJIHBHBIX» rpanaToBBIX
CKapHOB Ha MecTe aH1e3UTOBLIX nophupuros B FOkHo-AnaeBckomM Mectopo-
AIAEHAH CBA3aHO C MPHBHOCOM TPEXBAJEHTHOTO JKeje3a, KaJblHsg U MapraH-
La 1 BLIHOCOM KPEeMHHS, THTAaHA, aJIOMHHHS, [IByXBaJeHTHOro Kenaesa (Ta6..
35, puc. 34). Ilpu opynenenuu CKapHbl «TepsOT» KPeMHUi, KaabIHuil H Map-
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Puc. 34. Tlpusuoc-Beiitoc Puc. 35, TlpuBHOC-BEIHOC KOMOHEH-
KOMMOHEHTOB NpH CKapHH- TOB NpH  opyleHeruu Tybdutos.
POBAHHU NOPPHPUTOB.

ranel; B 60JbIINX KOJHUYECTBAX NPUBHOCUTCS TPeX- W ABYXBAJEHTHOE Kele-
30 U He3HAUYHTe/JbHO MAaTHuIi, antomMunuil. HexoTopas KOHLeHTpanus B pyaax
MATHHS W a7IOMHHMS HE fIBJMeTCA MPAaBHIOM H, KOHEUHO, MOKeT He MOBTO-
pATHCA B APYTrHX MectopomaeHusx Typras. DTo ckopee BCero HCKJOUCHHE,
CEfI3aHHOE, BEPOATHO, ¢ JIOKAJbHLIM BO3HHKHOBEHHEM AKTHHOJNTA U 3MHJO0TA,
KOTOPLIE [OSABJASIOTCS YUaCTKAMM B 3TOM MeCTOPOXK/EHHHM B KOHIle PYIHOro
npolLecca.

B ckapHoBylo cTannio opy/aeHenne HAET He TOJbKO 10 NHPOKCEHY H rpa-
HaTy, HO M _HENOCPeACTBEHHO N0 NePBHYHBIM nopoaam. B uwacrhocru, B Cap-
Gaitckom, CokososckoM, Kauapckom u Apyrux MecTOposKeHHSIX uacTh Mar-
HETHUTOBBIX DY/l BO3HHK/A Ha MecTe KapboHaToB. Taxkue pyabl cogepiar «oc-
TAaTOUHbIH» KaJIbIIHT ¥ HEPEeJKO [10 BOCCTAHHIO U MaJeHHIO CMEHSIOTCS H3BeCT-
Hsikami. B janHOM cayuae opyneHenue mpoxoiHT Gosiee 0AHOOGDA3HO: Ke-
J1e30 BbITECHSET KaJbliil U He COMPOBOKAAETCS JPYTHMH KOMHOOHEHTAMH.
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CrnoxHee mpoTeKaeT Py/AHBII METacoMaro3 B allOMOCHIHKATHBIX MOPO-
Aax. OcHoBHBIE MOMEHTHI PHBHOCA M BLIHOCA KOMIOHEHTOB IPH OPYACHEHHH
AJIIOMOCHJIHKATHBIX TIOPOJL MOKHO NMPOJAEMOHCTPHPOBATH Ha mpuMepe TyhdH-
toB CapGaiickoro mecropoxaenusn. [1pusenennsie B Taba. 36 gannbie H co-
CTaBJEHHBbIH MO HUM AJ5 HArasaHOCTH rpaduk (puc. 35) NMokasuiBaloT, 4TO
npu o6pasoBannu Bkpanienusx pyva (Fe—20—30%) u3 rypduros suHocsT-
CSl KPeMHHH, THTaH, aJIOMHHHA M MarHuii, NPHBHOCATCS JKeJe30, KaJbLHil

Tabauma 35

'Mopenenne XHMHUECKHX KOMMOHEHTOB NPH 0GPa30BAHMH TPAHATORBIX CKAPHOB
u nocaenywuem ux opyaenennn (Cesepo-Anaesckoe mecTopoxienue)

Porosoobyan-
KOBO-aHAeanTo- | ['panatoBmii MarneruToBasn Cpasnenne c
‘ BN‘;:;;%&;NT' ckapH 169/214 — pyia rjéiralg':l(:,r;:m
Oruc.au HOC Bumoc
acc;)nnﬂe 1:;’;‘ Becguue .1:0';&... ncc:ﬂuu ne‘:‘:’;‘_' "':,':,Eé‘ ki
2/100c M° 2/100e M® i 2/100¢ a?

Si0, [54,02 152,8 |34,35(12326| — |29,54|11,52| 50,10 — | 73,16
TiO, 071 19| 005 0,18f — | 1,81 | 0,13| 066| 048 —
Al O, 18,34 | 51,86 209| 7,49| — |[4437| 448 1953|1204 | —
Fe,04 3,64 | 10,22| 28,35 (101,72 91,5| — |41,07(17847|76,75| —
FeO 4,95 | 14,0 1,79 | 641 — 7,59 | 15,86 | 689316252 —
MnO 008 022| 065 232| 210 — 0,22 1,08] — 1,24
MgO 359 | 10,14 0926| 091 — 923| 089 394| 303| —
CaO 9,25 | 26,15| 33,27 |119,46| 93,31 | — 1693 | 76,45 | — | 43,01
Na,O0 388 | 11,171 — — — | 1LI7| — —_ — —
K.O 0,52 1,45( 007 | 025 — 1,20 — — — 0,25
. T it — - — — — — | - 662 |27,84 2784 —
Cymma 9898 | — 100,88 — —_ — 9835 | — — —
Odbemublii Bec 2,80 3,62 4,27

H B HeOOJBIINX KoJHuecTBax mapradell. IIpu 6Go.ee WHTEHCHBHOM OpyJeHe-
nuH, Korjia Bosnukawot cpennne (Fe—30—50%) u Gorarbie mMarHeTHTOBbLIE
pyas (Fe>50%), npoaoazkaer NpHBHOCHTBCS TONBKO Kee30, BCE XKe JApYy-
rie KOMIOHEHThI BLIHOCSITCS.

Taxnm o6pasoM, 3akaHuHBas XapaKTePHUCTHKY CKapHOBOPYIHOTO TPO-
necca, HeobOXOAUMO MNOJUEPKHYTh:

I. I[Ipn pysiHoM MeTacoMaTo3e CKAPHOB H MepPBHYHLIX aJIOMOCHJMHKAT-
HBIX MOPOJ TV1aBHbIe METPOreHHble KOMIOHEHTH (KPeMHH, aitoMHHN, Kanb-
LUMil 1 MarHuil) BEIHOCATCS! 3a Hpejiedbl 30HBI OpPYy/1eHeHHs.

2. Turan B MarHeTHTax MOCAeCKAaPHOBLIX DY/l COAEPKHUTCS B HEHOJLIINX
koauuecreax (0,01—0,3%), snHauuTesibHO MEHbUIHX, UeM B MArHeTHTax CKa-
neantoeoit craanu. Ilo-Buaumomy, on 3aMMcTBYeTcsl W3 BMeLAIOUIHX TOPOJL
H pacTBOpaMu He npuBHOCHTCS. Boaee Toro, ¢ HapacTaHueMm pyAHOro npolec-

“Ca THTAH BLIHOCHTCS M3 30HLI MHHepaju3auuu o B 6oraTblX MarHeTHTOBBIX
pyAax Colep:KHMTCA MeHbIIe, ueM B CPeIHHX H GelHbIX.

AnuAoT-aNbOHT-aKTHHONUTOBAs cTajug. [Ipu ganbueiinmieM NOHHIKEHHH
TeMIepaTyphl napareHeTHuecKas accolHalusa CKAPHCBBIX MUHEPAJ0B CTaHO-
BHTCA HeyCTOHUHBOI M CMeHsleTCsl CpeaHeTeMNepaTypHOil acconHalueil smH-
A0T-a/ibOHT-AKTHHOJIUTOBOrO cocTana. Bolaesenne sTHX MuHepa/oB o6yc/10B-
JIEHO B3auMoJelicTBHEeM noc/ieMarMaTHYeckHX PacTBOPOB KAk C MPOAYKTaMH
paHHUX cTaauH MHHepa/H3alHH, TAK H C MEPBHYHBIMH BMEULIAIOUIHMH MOPO-
JaMH.
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Ta6banwa 36

MMosenenie xuMHYeCKHX KoMMOHeHTOB NpH 00pPA30BAHKI  MArHETHTORBIX pyn no tydduram (CapGaiickoe MECTOPOIK 1eHHe )

Tydpdur (cpeanee us 2| Geanas marnetntopas Cpeasas  sgrnetnrosas | Cpasuenne ¢ Gexnofi Boraras marwerntonas | Cpaswmenme co cpeaHeil
aHajansos) pyAaa IMpits- pyaa MArHeTHT. pya0i pyaa MarHeTHT.  pyioit
Oxucan Buikoc .
BECOBBIE | COMEPK., BECOBLIC conepux., oo BCCOBHLIC CONCDIK. . BECOBhIC coaepi..,
% 2[100¢ 2% o 2] 100 o5 2 100 4c* HnpHBHOC BEIHOC o 2| 100c a6 npiBHOC BBIHOC
5i0, 50,86 129,49 30,50 91,83 — | 37,66 " 19,44 61,50 — 27,33 9,50 38,49 — 26,01
TiO, 0,93 2,39 0,40 1,23 — 1,16 0,33 1,14 - 0,09 0,21 0,89 — 0,25
ALO, 16,37 41,66 956 | 2877 | — | 128/ 590 19.59 % 9,18 3,34 13,54 i 6,05
Fe.Oy 3,94 10,0 21,60 65,07 | 55,07 — 36,10 119,74 54,67 — 18,8 197,52 77,78 =
FeO 4,51 11,48 9.70 29,19 | 17,71 — 16,10 | 53,40 24,21 — 219 88,67 | 3527 -
MnO 0,27 0,69 0,33 1,02 8,33 — 0,16 0,58 — 0,44 0,08 0,32 — 0,26
MgO 6,52 16,59 4,68 14,07 — 2,52 3,72 12,32 — 1,75 2,00 8,07 - 4,25
CaO 8,75 29,98 11,04 33,24 1096 — 6,94 22,88 — 10,36 3,35 13,54 — 9,34
. 0% i 3,17 8,10 6,30 18,99 1'1089| — 4,76 15,77 - 3,22 2,19 8,87 6,90
Cymma 95,32 — 94,11 = == ol = 93,45 = = — 91,37 o = e
Odnen-
HHIH BEC 2,54 3,00 3,30 4,03
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TaGanua 37

IoBepeine XHMHYECKHX KOMNOHEHTOB NPH 06PA30BAHMK MATHETHTOBBIX pya no auoputossim nopduputam (Kypxyukyabckoe mectoposierne)

Ouoputopmit nopduput

Beanast Marnerutopas

Cpeansis marne-

Cpasuenue ¢ 6exnoii
MarHeTHToBoIN

Boraras marue-

Cpasuenne co cpeaneit

{cpeee 3 4 aHATH3OB) pyaa Mpus- | Bu- THTOBAS py1a pyi0 THTOBAN pyaa MAarHEeTHTOBOI PY 10K
Oxneant
| | e ] | | e | s | e [ secome | setsory | wponme |

Si0, 54,19 146,7 34,0 102,75 — | 4395| 19,07 66,27 - 37,48 8,92 36,89 — 29,38
TiO, 0,63 1,69 0,31 0,93 — 0,76 0,17 0,61 — 0,32 0,10 0,50 - 0,11
Ae,0, 17,58 47,6 9,35 28,26 — | 19,34 5,85 20,33 — 7,93 4,21 17,49 — 2,84
Fe?0, ‘ 2,31 6,24 246 74,34 | 68,10 — 38,0 132,03 57,69 — 50,5 207,67 75,64 -
FeO 4,07 11,01 12,2 36,9 2589 — 16,6 57,66 20,76 — 22,7 92,98 35,32 —
MnO 0,12 0,32 0,31 0,93 061| — 0,24 0,85 = 0,08 0,16 0,76 - 0,09
MgO 2,62 7,10 7,60 2295 | 1585 — 6,03 20,94 == 2,01 3,83 15,50 - 5,44
CaO 8,58 23,24 9,30 28,11 487 — 8,65 30,02 1,91 — 4,10 16,59 — 13,43

n, o m 3,71 10,05 - -- — | 10,05 0,82 2,82 2,82 - 0,91 3,77 0,95 —
Cymma 93,81 - 97,67 — - - 95,43 - - — 95,43 — — —_
O6bemublii

Bec 2,68 3,00 3,4 4,02




OnHA0T-a/IbOHT-aKTHHOIHTOBLIE METAaCOMAaTHTHI UIHPOKO TiPeACTaBJICHB

B MECTOPOKIEHHAX IMAPOCHIHKATHOrO THNMA. 37ech OHH 06PA30BAJIHCH 10O
apdysusam, TyhaMm H HHTPY3IHBHBIM nopoaam. [1puuem B 0AHHX MeCTOPOK 1€-
Huax (Ulareipkyiibekoe) passuTHe SMHIOTA W AKTHHOJMTA HECKOJBKO onepe-
AKdeT MarHeTHTOBYIO MHHepaJH3alHI0, KOTOPAS HaK/JIaJIbiBAETCS HA HHX, a B
apyrux (KypKyHkyab) sta accoumauus BozHHKaer OJIHOBPEMEHHO ¢ Marye-
THTOM MO MepBHYHbIM mopoaam. Takum o6pasom, npouecc 06pasoBanus Mar-
HETHTOBLIX P/ AVIHTE/I€H, OH NPOXO/HT Yepes psijl CTyNeHeil paBHOBeCHS!, Ha-
YHHAST C BBICOKOTEMNEPAaTYPHLIX CKalloJli-

8 P/100cH’ TOBLIX M@TacoMaTHTOB H  KOHYas MpOMi-

2101 JHTaMH,
2001~ OcoGenueeTi npHBHOCA H BBIHOCA KOM--
- \,\ MOHEHTOB NPH  OPY/IAEHEHHH JHOPHTOBBIX
201 N nopguputos Kyp:KyHKY/I6CKOr0 MECTOPONK -
. JleHHsl, SIBJSIOILETOCH Mpe/ICTaBHTe 1eM FH/l-

POCHAHKATHOTO  THMA, HIIIOCTPHPYIOTCS
Taba. 37 u rpacduxom (puc. 36). Herpya-
HO 3aMeTHTh, 4TO NpH obGpasoBanun 0Oej-
HBIX MarHeTHUTOBHIX PYI 371€eCh B OCHOBHOM
NMPHBHOCATCHA  Te e KOMINOHEeHTH (JKeJe-
30, KaJbilliil, Maruuil u maprauei), yro i
npH Oosee  BbLICOKOTEMIEPATYPHOM MeTa-
comarose Tvippuro Capbaiickoro MecTo-
poxaennsa (cMm. TabGa. 36); BoiHOCSTCS
KpeMHHH, THTaH u amioMuiui. Ilosbiwenne
KOHIEHTPAIIMH KaJbllMsi W MarHds B Ha-
yaJbHblil NepHoa opyaeHeHHs 0OGbsCHAET-
cA pasBHTHEM BMecTe C MarHeTHTOM 3Mi-
jJoTta M akTHHoOAMTA, B 3TH JKe MuHepaabl,
BEPOsITHO, BXOAUT M Mapraseu. Ilpu ganab-
HelflleM CpyLeHeHuH, Kak MoKasango H3y-
YyeHHe, MarHeTHT HaAYWHAeT pa3BHBAThCA H
MO 3THM MHHepajJaM, BbiTecHsisi HApALY C
KPeMHHeM, aJlOMHHHEM H THTAHOM KaJb-
nuit u marnuwit. Hakowen, npu obpasosa-
HHH Gorarbix MarHeTHTOBBIX PV TPHBHO-
CHTCSl TOJbLKO JIBYyX- W TpPEeXBaJeHTHOe
JKeNne30, Bce Ke  JpyrHe  KOMIOHEHTH

zam. Mgt Cpedn. Mgt|bedn.Mgt| Juopumoe.
pyda pyda pyda~ |nop@upum

BBIHOCATCH.
Puc. 36. llpuBHOC-BBIHOC KOMITOHEH- C
TOB NpH OpPYAEHEHHH JIMOPHTOBLIX yabguinas MHHepaaHu3alHua BO Bcex
nopGupuToB. fe3 HcKIOUEHHA MECTOPOKICHHSAX ITpPOsiB-

JdeTcsl TO3JHee, OHAa HaK/JaJgbiBaeTcss Ha
MarHeTHTOBBIE PYAbI 1 BMeIlaollHe OKOJOpPyAHble MetacomatHThl. Kemezo
npu o6pa3oBaHiK CYAb(UI0B PACTBOPAMH, NO-BHIHMOMY, He TPHBHOCHJIOC,
OHO H3BJIE€KAJOCh H3 MarHeTHTa M JAPYrHX paHee BO3HHUKIIHX MHHEDAJOB.

I1. IMocaepyousie craduu

[Tocnepyanbie meracoMatHyeckie TPOIECCH], BKAOUYAIOUIHE 06pa3oBa-
HHE NpPeHHTa, XJOPHTOB, KapOGOHATOB, CYJb(HIOB H 1EOJHTOB, MPOABHINCH
Ha MECTOPOKAEHHAX TOBCEMECTHO, HO C PA3JHYHOH CTENeHbI0 MWHTEHCHBHO-
cti. [1aBHBIM KOHTPONHPYIOMIHM (haKTOPOM pacnpeeseHHsi HH3KoTeMmnepa-
TYPHBIX METAaCOMATHTOB B MECTOPOMKAEHHUSX ObIIM 30HBI TEKTOHHUECKHUX Ha-
PylIeHHH, CnocOGCTBYIOUIHE JIBHMKEHHIO NOCJAeMarMaTHYeCcKHX pacTBOpPOB.
B cuny 6onee yskoro passurtusi sieienuit sroro stana JI. C. Kopxuuckuii
obbeMHsier pasHoobpasHble HU3KOTEMIIepaTypHble H3MeHEeHHs B CTajiio
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OKOJIOTPEIUHHHOrO MeTaMOp(hH3Ma, MOAUePKHBAA TEM CaMbiM TECHYIO CBS3b
TpemHHo00pa30BaHHA ¢ HH3KOTEMIEPATYPHBIM MeT4coMaTe3oM. B mecto-
POKACHHAX Ty.praﬂ CO BCeH OTYEeTJIMBOCTBIO NMPOABHAHCH 1B€ CTA/lMHU: KBapIL-
XJIOPHT-KAJbILHTOBAS, BK/IOYAIOUIAS BhleJeHHe CYyJAb(HI0B, H Ie0IHTOBAS.

KBapu-xaopur-kaabuuroBas cragus. OGpasobanie KBapLa, XJOPHTOB
H KaJIblIHTa MPOCTPAHCTBEHHO TeCHO CBfI3aHO C 30HAMH APOOJEHHsI H CMATHSA
KaK MeTaCOMaTHYeCKHX, TaK H NepPBHUHLIX IMOPOI. HOILOGHb]E 30HBI MOILIHO-
CThbI0 OT HECKOJbKHX CAHTHMETPOB 10 1—2 m 0oObIYHBI AJ51 MHOTHX MeCTO-
poxkaenuilt Typras,

B 31y e craanio npoucxoanT ancyabpUIN3AUKA paHee BbAENMBIIEro-
Csl MHPPOTHHA C 06p330‘BaHH9M MEJ/IKO3ePHHCTOro MarHerHura. Peaxunﬂ 06-
pasoBaHMs MHPHTA U MarHeTHTa Mo nNHppoTHHy paccmorpena A. I'. Berextu-
HeIM [15]. 3nech MBI TONIBKO yKaxeM, 4TO 3Ta peakius 3aMelleHns o6ycaos-
JeHa CyHleCTBeHHBIM YBEJIHYeHHeM KOHLEeHTPAaIlHH KHCJIOpOJa H ceprl B ocTa-
TOUHBIX TIOC/eMarMaTiyeckux pactsopax. OaHako HeoOGXOAHMO cpasy Ke
OrOBOPHTLCH, YTO MOBLIIIEHHAA KOHUEeHTpalUHsa KHcaopoada Habniogaercsa or-
paHHYEHHO H, NO-BHAHMOMY, CBfI3aHa ¢ YHCTO MECTHBIMH VCJIOBHSIMH, 06 stoum
CBHIACTENBCTBYET XOTH Obl Takoii (l)al{T, KaK BblA€JEHHE B 3TY CTAJIHI0 B BHIe
NPOXHIAKOB H BKpAamnJeHHOCTH C}-’»’]b(pHﬂ.OB Me/H, HIHHKa W cBuHIA. Bonee Tto-
ro, TecHasl accouualus ¢ Cy.TIbClJHB.aMH MVUIKeTOBHTa C COBepL!_IEHHOﬁ oye-
BHAHOCTBIO YKasblBaeT Ha TO, YTO B psiie MeCT KOHUEHTpalHs KHCJopoaa
B pacTBopax Obla1a 3aMeTHO TIOHHIKEeHHOIT, 4To co3aBa/o 6JaronpuaTHeE Y-
JIOBUs1 jUIst ocaxaenns cyabduaos. B a1y cragmio S u Cu okasniBaoTes noj-
siuxHee Mg u O,

LIupoko pa3BuTHIl B NMpeabliylleM 3Tane TPOIEce SMHIOTH3AIHKE CMe-
Haercs 3aech npenuTusanneil. IlpeHuT passuBaercd B BHJE CETH NPOMKHIKOB
B .MIOJIEBOUINATOBLIX MOPO1axX, OCOOEHHO GOraThiX H3BECThIO, a TAKKe B 3IH-
NOT-aNbGHT-aKTHHOMTOBBIX METacoMaTHTaxX H 3MHI03HTax. 38MELELEHHE 3MH-
JI0Ta NPEHHTOM CONPOBOXKIAZeTCs OocBOOOKAeHHeM rKeje3a IMHUA0TA H BhiNa-
JEHHEM ero 371eChb B BHAe MMHPHTA.

®opmyna sroro 3amemtenns (no . C. Kopxunckomy)

Ca,H,Fe,Al,Si,0.; | 4S--H,0=2H,Ca,A1,Si,0,,-| 2FeS,+30.

A. T. Berextun [15] noznee nokasaJ, 4To cepa B IOCTMarMaTHYeCKHX
pacTBopax, Kak NpaBHJO, NPHCYTCTBYET B Buje ceposojaopoia. CrejoBa-
TebHO, BLILEHANHCAHHAS PeaKUns J0JIKHA NPHHATE TaKOH BUA:

CaiHQFEQAI,‘SingG%“HgS ‘:‘ H20=2H2C33A125i3012‘} 2F652—|-3H20 "I_Hg.

Dra peakuus, Mo-BHAKMOMY, Gojiee YIOBIETBOPSAET NMPHPOIHBIM YCJAOBHSAM,
TAK KaK KOHIeHTpallus cBOGO/AHBIX HOHOB BOJLOPOAA YKasblBaeT Ha CHJbHO-
BOCCTAHOBHTE/ILHBIH XapakTep cpejabl, HaubGosee OJATONPHSATHBIH AJ5 BbijLe-
JIeHHs1 TIHPHTA.

Lleoantosas cranus. IleosmuTsl, cpeu KOTOPLIX GBI ONPEAEIeHbl HAT-
pPOaHT, W1aGa3uT, aHAJBLUM, TOMCOHUT M APYrHe, BCTPEUAIOTCS B BUIE I'HE3,
nceB1OMOP(}O3 10 CKANOJIHTY H B NPOKHIAKAX, CEKYUIHX BCe METACOMATHYE-
CKHEe W MepBHUYHbIE MOPOJbI, KPOMe H3BECTHAKOB. LleomuThl He 00HAPYKHBAIOT
NPH3HAKOB Pa3Apo6/eHHOCTH, OHH Kak Obl 3aJe4HBalOT caMble NO3JHHE 110
pemenn Tpemunsl. HecMoTps Ha wHpPOKoe pasBHTHE 1€0JHTOB B 30HE KOH-
TAKTOBOTO OPeoJia, HaMH He HabJ/1oaq0ck 06pa3oBaHue HX 10 H3BECTHAKAM.
3Ta 3aKOHOMEPHOCTh HAXOAHTCH B TECHOIl CBSA3H C HHEPTHOCTHIO TJIMHO3EMa,
KOTODBI sIBJIsSIeTCsl CYNIeCTBeHHOH cocTaBHON yacTelo leoautoB. [lpunan-
JIeZKHOCTh T'VIaBHOH MaccChl ILeOJTHTOB K aHaJbLUHMY, HATPOJHTY H TOMCOHHTY
VKa3blBaeT Ha TO, UTO TOBBLIIEHHAS KOHIEHTPAIlMsA HAaTPHSA COXPaHAIACH
B pacTBOpPAax BIVIOTH A0 CaMbIX TIO3AHHX CTaJAHH MHHepaJIH3alHH.



3apepumaercss nocaeMarMaTHUECKHI MPOLECC BhIACTICHHEM MPOKUTKOB
runca. Haanune sroro munepasa s Kauapckow, Cap6aiickom, KypmKyHkyib-
CKOM H JIPYTHX MECTOPOKIEHHSX NPOJHBACT CBET Ha XapakTep CPeibl H CO-
CTdBa HUIKOTEMIIEPATYPHBIX pacTBOpPoB. Kak H3BeCcTHO, KOMIJICKCHBIH aHHOH
(SO;) =2 yeroiiuns AuIIBb B SIBHO OKHCAHTEIBHBIX VCJIOBHSAX, T. €. B OBCTaHOB-
Ke, Gosee Goratoil kucaopoaom. A. T. BeTeXTHH 10 3TOMY MOBOIY IIHIIET, 4TO
CYJb(arhl PacmpoCTpaHeHbl IaBHEIM 06Pa30M B TeX MECTOPOIKIEHHSIX, KO-
TOPbI€ 00pa30BaJuCh J0BOJALHO GJIH3KO K 3eMHOIl moBepxHoctH. Haxome-
Hine zice uX B GoJjiee ryGOKHX MECTOPOXKIEHUSX CBHIETEJILCTBYET O NOBbIIIe-
HHH KOHIEHTPALHM KHCIOPOJAA B MOCJACIHHX NOPIHAX MOCAeMarMaTHUeCKHX
pacrsopoB. Kpome Toro, nossienne B pacrsopax annona(SO,)~* ykaseBaer
Ha KHCJBIH XapakTep 3THX PacTBOPOB. Bo.blioe KOIHYECTBO CePHOKHCIBIX
pacTBOpOB BO3HHKAaeT, Hanpumep, B Kauapckom MecTOPOXKIeHHH B pesyib-
TATe 3aMeLIeHHs 0CaNOUHbIX aHIH/IDUTOB CKAPHAMH H MarHeTHTOBBIMH py/ia-
MH. DTH PacTBOPHI, MHTDHDPYS BBEPX, BCTYNAKOT BO B3aMMoseiicTie ¢ Tvda-
Mi u s(dyznBamu, npeobpasysi HX B aJyHHTOBEE MOPOJIBL.

HEKOTOPBIE COOBPA)KEHUSA
Ob H3MEHEHHSAX XMMHYECKOIo XAPAKTEPA
MHHEPAJIH3YIOLL KX PACTBOPOB

Hamenenue 11e10YHOCTH — KMCJIOTHOCTH TOCJAEMArMaTHYECKHX PacT-
BOPOB, 110 MHEHHIO MHOTMHX HccjaejoBaTeseff, SABJASETCS TJIABHOH MpH-
YHHOM 3H0TEHHOIO PYAOOTJIOMKEHHS H Pa3HOoOGpashs OKOJOPYAHBIX Me-
TACOMATHTOR, .

J1. C. Kop:xkunckuit [71, 74], o6o6was reosiornyeckie MaTepHAaIbl, PH-
e K BBIBOAY, YTO «BCJIeJ 3@ KPHCTAAAU3aIHEeH TPAHHTOHAHBIX MacCHBOB
HauHHaeTCca TOCTeNeHHOe TOBHIIeHHe KHCJIOTHOCTH TocAeMarMaTHyecKux
pacTBOpPOB, NpuyeM I0CAe JAOCTHKEHHS MaKCHMaJbHOH KHCJOTHOCTH KHC-
JOTHOCTb PACTBGPOB HaUHHAeT MOHHIKATHCSH, W B KOHIE KOHI[OB OHHM CTAHO-
BATCA 1lenouHbME». Mamenenue kuciortnoctd . C. KopikuHckuil cBA3bI-
raeT ¢ NOHHKEHHEM TeMIlepaTypel, OrOBapHBasCh NPH 3TOM, YTO «MaKCH-
MaJbH&asi KHCJOTHOCTh B Da3HBIX MECTOPOXKJEHHAX NPHUXOAUTCH Ha pasHble
TeMIepaTyphs.

OxunM u3 onpefeastomnx (akTopos HaMenenust xucaorsHoctd JI. C.
KopuHckHil cunTaer Taxkme (UABTPaLNOKHLI 3(deKT, KOTOpLIH, KaK I0-
Kasann 3KcnepuMeHnTanbuble Hceeaeaoranusa [97, 101], npumepuno nponopiiu-
OHaJeH BeMHYHHaM THAPOJAHHAMHYECKHX PajlHyCcOB MOHOB M oOpaTtHO Mpo-
NOpUHOHAJIEH T'OJIBHAKHOCTAM HOHOB.

A. T. Berextun (13, 15], paccMaTpuBas BONPOCH LIEJIOUHOCTH — KHC-
JIOTHOCTH PacTECPOB, BHICK&3aJ INPEANOJIOKEHHe, UTO NEePBOHAYATLHO I'M/I-
poTepMasnbibie [acTBOPHl MOrJIH ObITh c1a60 KHCJABIMH HJIH aaxe caabo
uiesounbiMu, ITpuyem ocHoBHast Macca peakiuil B rHAPOTEPMAJbHBIX MECTO-
POMIEHHAX NPOTEKaJa, NO-BHAMMOMY, B cna60 IIeJOYHON HIH HEATPaab-
Hoit cpepe. CBo#icTBa M cOCTaB pPacTBOPOB, mo MHeHnuio A. T, berextuna,
BO MHOTOM Z&EHCAT OT OKHC/AHTEJNbHO-BOCCTAHOBUTENBHOTO IOTEHIIHAIA
CKpPYKaloueil Cpeinl.

O XHMHYECKOM XapakTepe MOCIeMarMaTHYeCKHX DPacTBOPOB, B Tep-
BYIO O4epe/lb X LIeJOYHOCTH MJIH KHC/JAOTHOCTH, B PasJHuHbBle 3Tanbl M CTa-
AHI MHHEpaIu3alHH MOXHO B HEKOTOPOH Mepe CyJHTh, onupasck: 1) Ha na-
pareHeTHYeCKHe acCOLHALHH BO3HHUKAMOWMX MHHEpaJoB M 2) Ha yCTOHUH-
BOCTb, Pa3/IOXKEEHe /M pPacTBOPeHHe TeX MHHepaJoB, /Ui KOTOPBIX COOT-
BEETCTBYIOLIHE YCJIOBHS B KaKOH-TO CTeNeHHd OCBEIIEHBI IKCIepHMEeHTadbHbIM
IVTEM.
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BricoKoTeMnepaTypHble TOCAeMarMaTtHyeckHe PacTBOPHI, BLI3HIBAIOILIHE
anbDETH3A1HI0 OKOJIOPY/IHBIX MOPOA H cOojepzKalilie B cBoeM cocraBe 0o/ib-
1oe KOJHUecTho 1Hesioyeil, MO-BHAMMOMY, Oblau iesouynbiMu. 3amepel pH
cycrnensui annbutra M aabOHT-THPOKCEHOBEIX  METacOMATHTOB MeTOAOM
B. A. Cokomoea npusenenst B Taba. 38. Bauskwe k stuM suauenusi pH
npusoaarcs JI. TI, Konbwioso#t [61] a4 HEKOTOPBIX ‘MeCTOPOKAECHHH
Anrae-Casun.

M. C. Kopxuuckuit cuitaer BbifejeHne paHHell L1eJ04HON CTa HH noc-
JeMarMaTHyeckcro npouecca 10 HeKOTOPOf CTeneHH YCJAOBHBIM, NMOCKOJBKY
HCTHHHBIH Xapakiep pacTBOPOB Mor OblTh HEHTPaJbHBIM, a He MLIeJGUHLIM.

B nanpuefineM npu TOHHMKEHHH TeMIEpaTypbl M B3aHMOJeHCTBHU
¢ OGOKOBLIMH TOPOAAMH PAacTBOPBI NMPHOGPETAIOT KHCJIOTHHIE CBOficTBa, 4TO
NPHBOJHT K TNOBLIEHHIO AKTHBHOCTH C/1albIX OCHOBaHHH M CHJBLHBIX KIC-
nor. Tak, npouece ckamoJHTH3auMu, no Hamwemy MHenuio [39], mporekaer

TaG6auna 38

N PcayanaTmHaa-
obpaaa XapaxTepHCTHKA MHHEpaaa MecToposcaenne :‘;c[:l‘:‘:mei A
14k AapbuT MeakosepHHCTBHIH M3 mHpokcen-| Kavapekoe 8,65
a41bOHTOBBIX METaCOMAaTHTOB pPyI-
HOH 30HBI
326 AnsOur cpenHe3epHHCTHIH M3 NHPOK-| COKONOBCKOE 8,05
CeH-anbOHTOBBIX METaCOMAaTHTOB
32/189 |AnbOMT MeNKO3epHHCTBIH H3 anbOuTH-|Entaiickoe 8,7
TOB KOHTAKTOBOH 30Hbl ra6opo-
IHOPHTOBOTO HHTPY3HBA

\Jke B KHCTOTHOH obGcranoBke. Takoro ke MHEHHs NPHIEP:KHBAETCS
M. B. Kanunun [66], u3yuyaBImHil mpoliecchl CKaNOJHTH3AUHH Ha TasiTCKOM
mecTopoxkaenny. JIast NOATBEPIK/IEHHS] BbiCKA3aHHBIX NPEeANOJIOKEHHH TpH-
BE/IEM HEKOTGPHIC (DAKTHL

B KauyapckoM MecTOPOXIEHHH CKamnoJHTOBBIE METacOMATHTHI, o6pa3zo-
papUIMecs Ha MECTe KBapLEBHIX MOPGHPOB, NOCTOSIHHQ COAEPIKAT PEJHKTHI
JeHOKpHCTALJOE KBaplla B BHje BKJAYeHnil B ckanoanre. Ilpu srom on
B GOJLIIHHCTBE CAYuUaeB Ma/g0 M3MEHEH H COXPaHAET OKPYrJo-OUmupaMi-
1anbHYI0» (hopmMy cBoux 3epeH. IIpucyTcTBHe B CKAmoJIMTOBBIX HOPOAAX
KBaplla, KOTOPLIit HMeeT Bce NPH3HAKH PEJHKTOBOro, JejlaeT Ma/joBeposT-
HLIM TIPEAMOJOMKEeHHe O LIeJ0YHOM XapakTepe pacTBOPOB CKAMOJHTOBOH
CTaiuM, HeCMOTPS Ha TO, YTO OHH, KaK ObLIO MOKA3aHO Bblllle, COJEpKan
HaTpPHH, BbI3bIBAS HMHTEHCHBHBI IIEJ0YHO-TAJOHJHBIH MEeTacoMaTo3 aJjlio-
MOCHJIHKATOB.

Cranoauiopas cTajusi MHHEPaJH3AUHH NPOTEKaJa NPH HECKOILKO GO-
Jlee BBICOKHX TeMmnepaTtypax, ueM cobcTBeHHO ckaphoBas. ITpuGausntesn-
HOE€ 3HaueHHe TEMNEPATYPLI CKanoJHTOBOH CTaJull MOXKHO MNPHHATH HAa
OCHOBAHHHM BO3HHKAIOULENl 3/leCb MHHEpaJbHONl accolHalliu NOpsaKa
700—500° C.

Onpejesientie TeMnepaTypbl TOMOTeHH3ANMH Ta30-3KHAKHX BKIOYEHHH
B TNEpPeKpHCTaNJINZ0BAHHBIX cKanoautax noxasano 380—415°. HecomuenHo,
NEPBHYHLIE CKAMOJHTBLI BO3ZHHKAN MpH Oojiee BLICOKHX Temmeparypax. Cuu-
Tas 32 BepOATHBIe Mpeaeabl rayGui o6pa3oBaHHsg MHOTHX MeCTOPOKIeHHIT
1,6—2,5 kM, napieHHe ompeaennTcs, BepoATHO, uudpoit 250—500 arm.

IMTpu Takux uaM GAM3KHX K HUM 3HadeHHAX TEMNepPaTypbl H JaBJeHHS,
COrJIaCHO 3KCHEpPHMEHTaabHbIM nceaenoBannaM H. M. Xuraposa [139], yxe
Il yucTad BOJda 3aMeTHO pacTBopsier KkBapi (Goaee 200 me/a). [lpu Hanuuuu
e B pacTBcpe XJOPHAOB H GukapOoHara HAaTPHS, T.€. NPH LUEJIOUHOM Xa-
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pakTepe pacTBOpa, PacTBOPHMOCThL KBapla 3HauuTe/ibHo Bospactaer. Opn-
Hako B ycaoBuAax Kauapckoro MecTopoxkjeHHsi, KaK yiKe OTMeYaJoch, He
Habaloaercsi NPH3HAKOB 3aMETHOTO DAaCTBOPEHHS KBapa B CKANOJHTH3H-
pOBaHHBIX KBapuesbix mopdupax. Orciona Mbl BnpaBe 3aKJIOYHTb, 4TO pac-
TBOPBl CKaNOJHUTOBOH cTajuM He OBLIM HH HeHTPaJbHBIMH, HH LIEJOYHBIMI,
OHH HBJAJHCL KECIBIMH. KHCIOTHOCTE PacTBOPOB CKANOJHTOBOH CTaaHH,
BePOATHO, 00YC/NOBIE€HA TEM, YTO Bbi3blBaeMas 3JAEKTPOJHTHYEeCKOH duCCo-
uxamnued xaopueroro Hatpus (NaCl) uenounocts pactBopa Gbiia caabee,
yeM KHCJIOTHOCTBb, oOycnoBiennas npHcytcrBueMm B pactBope FeCly u HCI.

X71op ABMAETCS CHJBHHIM AHHOHOM, MO3TOMY €ro coeJHHeHHe C Melee
CHJBHBIMH KaTHOHAaMH, Kak ¢ Fe*?, . 10omKkHO naBath caa60 KHCaAYH peak-
nuio, tem Gosee, uro pH B G0.blueil cTeneHH 3aBHCHT OT aHHOHHOH YacTH,
yeM OT KaTHCHHCH.

PactBopbl CKanoJHTOBOH CTajHH B3aUMOJCHCTBOBANH KAK C AJTIOMO-
CHAMKATHLIMH NOpoAaMH, o0pasys CKamoJuT, Tak H ¢ H3BECTHAKAMH, KO-
TOPblE KaK-TO HEeHATPadH30BajH KHCJIbIe PacTBOPHI H CHOCOGCTBOBAJH TEM
CaMBIM OCaXKJEeHHMI0 H3 HHX Kese3a B ¢opMe MarHeTHTA.

Ilpu ¢uabTpauuu pacTBOPOB Yepes I[0JEBOUINATOBEE NOPOALI B KOM-
NJIEKCHBIX COeNMHEHHAX 2Kese3d, MO-BHAMMOMY, INPOHCXOAHJ YaCTHUYHBIIT
HoHOOOMEH PaTpHsl Ha KaJblHil, a NOCAeJHHH, B CBOK OuYepe/b, B3aHMO-
JleHcTBOBAJ ¢ MalHHeM PacTBOPOB, BCJeJCTBHE Yero BMECTE CO CKAMOJHTOM
pasBHBAJCS TTHPOKCEH.

ITponecc o6pa3oBaHHS MarHETHTA Ha KOHTAKTe C H3BECTHAKAMH ViKe
namu pasbupanca. KucaoTHoeTs pacTBopa B JaHHOM Ciydyae ycTpaHsieTcs
HernocpecTBeHHC NMyTeM peakIHH KOMIUIEKCHBIX H XJAOPHAHHIX COe/HHeHHIl
enesa ¢ kapbonatHuoiM MatepuatgoM. QO6pasymouiasicss CONsSHAs KHCIOTA
B pe3yJbTaTe pPeaknMH ¢ KapOOHATOM KaJblMf JaeT PACTBOPHMOE COe/IH-
HeHHe — XJOEHCTBI KaJ/ibl(Hi, KOTOPOe BBIHOCHTCH H3 cdepbl MUHEpa/u-
sauud. ITocTofiNHO NPHCYTCTBYIOUIHE B BBICOKOTEMIEPATYPHBIX pacTBOpax
B He3HauuTeIbHOM KoauuecTBe (rop H ¢ocdop obpasylor ¢ KajiblieMm
TPY/IHO PacTBOPHMOE COEJHHEHHE — AaTaTHT.

Takum o6pasoM, nmpH B3auUMOJEACTBHH H3BECTHAKOR C pacTBOpaMmil
CKaIO/JIHTOBOH CTa2iMH NMPOMCXOAMIA 3HAUMUTENbHAS, ecJH He MOJHAasf, Heil-
Tpanusauus pacteropoB. OGpazoBanue B TO JKe BPEM#A CKamoJuTa 3a Cuer
LOJEBOLINATOBLIX  TNOPOJA  BBIBOAMJIO M3 PacTBOPOB CHJIbHbLIE AHHOHDI
(Cl m F), uT0o Takike NPHBOAH/IO K TMOHHKEHHIO KHCJOTHbIX CBOMCTB
pPacTBOpOB.

IIupokoe pacnpocTpaHenHe CKaHOJHTA, a TaKkske 3HAYHTeJIbHAst KOH-
LeHTPaliaA MAarHETHTOBBIX PYJI Ha MecTe M3BECTHKOB ONPEIeJAT cdepy
AeficTBHA KHCJLIX pacTBOpPOB. B ckapHOBYIO cTaall0 CKaNoOJHT He BblAes/I-
(1, UTO €CTeCTBELNC OOBACHUTL PE3KHM MOHHZEHHeM KOHUEHTpalluH B pac-
TBOpax XJIOpa, a CJe10BaTe/NbHO, H HEKOTOPBIM H3MEHEHHEM CBOICTB CaMo-
ro pacrsopa. OIHaKO KOHIEHTpallHsS HATPHSA B PacTBOpax, Kak BIOJIHE MMO]-
BUZKHOTO KOMMOHEHTA, COXpaHsgach No-NpPeKHeMy Ha BBICOKOM YPOBHE.

B uacrositiee BpeMsi Cpein Hcc/enoBaTesell IMHPOKO pacrnpocTpaHeHo
muenne [45, 47], yro obpasoBaHHe CKapHOB INPOHCXOAHUT B paHHENleJI0U-
VIO CTaAMIo, KOHEeUHble 3TAllbl KOTOPOH XapaKTepHU3YIOTCS TOCTENeHHbIM
Bo3pacTariueM KHCaoTHOCTH. OJIHAKO  3KcrnepHUMeHTa/bHble HCCael0BaHHs,
npceefennsie . B. KanunHubiM, 110Ka3ajn, yto rpaHar H IHDPOKCeH 10-
BOJILHO Jierko ofpasyiorcsi u B oOnactu Oosiee HH3Kkux 3Hauennis pH npi
ruaporepMalneioil 06padoTke maaruoknasa (Ne 45) raJoHJIHBIMH COJISIMH.
B uacruoctH, rpanar, no ganiem . B. Kaauuuna, moxer ofpasosatbes
i untepsane pH mpeanonoxurensno or 4 no 8—9. Temneparypa npu 3kK-
cuepHMeHTax H3MeHsgach B npejenax 600—650°C, napaeane—400—640 arw,
T.€. IPUMEDHC COCTBETCTBOBANH MPHPOAHLIM YC/JIOBHAM.
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HaGaionenrsi nmokasplBaloT, 4TO CKAPHHPOBaHHE M3BECTHSIKOB W aJio-
MOCHJIHKATHBIX TOPOJ TPOXOAMJIO B YCJOBHAX TOHWAKEHHS KHCIAOTHOCTH.
Tak, pa3puThe CKapHOBOTO MHPOKCEHa 1O KBaplUEBbIM nopdHpaMm H cKamo-
JIHTOBBIM 11OPOaM, B KOTOPBLIX COXPaHHJIHMCh PENHKTHl KBapla, HauHHAeTCs,
KaK MpaBWJIO, ¢ 3aMellleHua KBaplla, a 3aTeM y:Ke npu OoJiee HHTEHCHBHOM
METacoMaTe3¢ 3aMellaroTcsl MoJieBble IUNaThl KBAapUEBBIX NOpHHPOB HJIH
CKalOJIHTBl CKAaMOJHTOBLIX MeTacoMaTHTOB. Kgapii oxasbiBaeTtcs B 3TO
BpeMsi MeHee YcToifunBbiM. M30upaTeqbHBIH XapakTep 3aMelLIeHHsI CJeyerT,
E€DOSITHO, CBHZBIBAThb 3/leCb C T&M, UYTO PACTBOPBHI CKAapHOBOH CTajHH ObLTH
6MH3KH K HefiTpasbHbIM. Bbijenenne nocsieckapHOBOrO MarHeTHTa MpoOXo-
LHJIO TaKxKe B cpeje, GJM3KoH K HefiTpanbhol. 3amepel pH cycneHauit mar-
HeTHTA JAalT uHppel nopsika 6,8—7,7.

XapakTepHbIM H IIHPOKO TPOSIBUBIIHMCA Ha MECTOPOMKIEHHAX MpOlec-
(OM CcpeJlHeTeMIIgDATYPHONH CTaAHH MHHepaJiH3allii SIBJAsieTesl pPas/ioxmeHHe
CKamoJHTOB H 3aMellleHHe HX aabbutom. YacTb KanblUH#A, BXOAUBIIET0 B COC-
TAB MEHOHHTOBOH MOJIEKY/Ibl CKAIOJHTOB, (QMKCHpYETCS NPH 3TOM B BHIE
HoBoOOpa30BaHUll 3NHA0Ta W akTHHOJHTA. Ipyrast yacte KaJblHs H Bechb
XJIOp nepexoAuWsHM B pactBop. B nanbHefilleM XJ0p B BHAe KAaKHX-TO coe-
JIHHEHHH TOAHOCTbIO BBIHOCH/CSI 3a Mpejenbl 00JacTH MHHepaJu3alHH,
NIOCKOJMIBKY HHKaKHX XJIOpCOjeprKallix MHHepasaoB, OoJjee MO3IHHX, UYEM
CKaMNoJIHThl, B MECTOPOXKIEHUAX He oTMeuaercsl. PasioieHHe ckanojuTa
CBHIeTeNLCTBYET O IIeJOYHOM XapaKrepe pacTBOPOB 3ITOH CTalAHH MHHE-
paNu3alHy, NpHYeM IIEJOYHOCTh HX, BEDOSATHO, BO3pacTana K KOHIy CTa-
JIHH B CBS3H ¢ II€PEXOJLOM B PAacTBOP YaCTH KaJblMs H3 aJbOMTH3IHPYEMBIX
CKaTOJIMTOR.

B nocreayiomyio HH3KOTEMNEPAaTYPHYIO CTAJHIO NOCAEPYAHON MHHe-
PAMH3aLHH, KOTa@ BBIIEJSVINCE XJIOPHTBI, KapOoHAThl, CYJIbGHAB H 1IEO0JH-
Thl, IIEJOYHCCTh PACTBOPOR JOCTHIJIA OTHOCHTEJILHO HAaHOOJBIIEro YpOBHS.
06 3TOM MOXKHO CYAHTh 10 NOBEAEHHIO KBapld, KOTOPLIH 0COGEHHO WHTEH-
CHBHO pAacTEOpseTcs NpPH nponeccax XJaopHtH3anuu. Hapsagy ¢ xjaopuTom
B 3TO BpeMsl NPONCXOIAUT BblJe/JeHHe KasblHTa, IEOJHTOB, MHPHTA, a TAKKe
rajedura H cianepura. Bee stm MuHepaanl 06pasyioTcs, Kak H3BECTHO,
B llesiounoii cpefe. OjHaKO NMpPOLECCH MHHEpPAa/JIHM3alMH HH3KOTeMMepaTyp-
HOTO MOCAepPVJIHOI0 3Tana MPOoABJSIOTCA JHIIb B 30HAX TPEUIMHOBATOCTH
B BHIE JMHJIBHEBIX H IIPOXHJIKOBHIX 00pa30BAHUN H OKOJOTPEIIMHHLIX H3Me-
HeHWHA. B cBASH ¢ THM OHM He HMEIT TAKOro IIMPOKOTO PA3BHTHS, KAk,
HampuMep, CKanoJHTH3alHs U cKapHupoBanHe. Ha caMbIX no3jHuX cramusx
MHHEPaJH3aUHH OTUET/JIHBO [POABJASIOTCS JIOKAJbHBIE H3MEHEHHsl peaKIHH
PacTBOPOB B CTOPOHY YMeHbIeHHs MX uiejdounocTH. Ha 370 ykasbiBaioT
NOABJNALIHECT MeCcTaMH MeJOMOIIHble NPOKHMIKH KBapla, Cexkylue Bce
NpejllecTBYIONIHE MeTacoMaTHUeckHe o0pazoBamus.

Taxkum oCpasoM, Ha TpHMepe IOBeeHHs KBapla, Kax CYLLECTBEHHO
neponooCpasyiollero MuHepada, a Takke HEKOTOPHIX APYIHX XapaKTepHBIX
MHHEPaJoB, KOTCpEble BOSHHKAIOT HWJ/IH pasJjaraloTcs B TY HJAH HHYIO CTaJaHIO
MHHEpaJu3aIiH, CJAeLyeT CUHTATh:

a) raJOMJHOKHC/IBIE CBOHCTBA TMOC/AeMarMaTHYeCKHX DPAacTBOPOB Xapak-
TEPHBI TOJIBKC JJisl BBICOKOTEMNepaTypHOH cTajnu MeTracoMmaTto3a, KOrjaa
I pacTEOpax CONEpPiKajoch IMOBLINIEHHOE KOJHYECTBO CH/IBHBIX AHHOHOB
xJopa;

6) ¢ukcanus Xja0pa B CKamOJHTE, ¢ OAHOI CTOPOHBI, H HefTpaJH3alHs
JEACTBYIOIHX PACTBOPOB NPH B3aUMOAEHCTBHH ¢ KapOoHATHLIMH IOpoaa-
MH — C ApYyroi, BLI3bBanu nosblllenne pH pacTBopoB, M OHH CTAHOBHMNCH
11e/10YHBIMH;

B) Ha/JuyHe IIeJOYHON cpelbl 0co6eHHO FPKO NPOSBHIOCHL B NOCAEPY-
HbI HH3KOTEMNEPATYPHBIH 3Tan, Korja, HanpHMep, DeJIHKTOBBIH KBapu Me-
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TaCcoOMaTHYECKH HW3MeHEeHHBIX KBaplEBBIX HOPQJHPOB Kaqap(:l{oro MECTOpPOK-
JleHHs pacTBOpsAJcA H 00pasoBajguCh MHOTOYHCJAEHHBlE MNPOMHIKH KaJb-
LJI[‘& XJIOpHTd K CYJ'Ibl'lJH,U,OB

XapaxkTepHbIM, HO KOJHYECTBEHHO MOJIYHMHEHHBIM KOMIOHEHTOM B TOC-
JeMmarMaTtH4YeckHX pacTsopax Bcex 6e3 HCKJIIOUeHHS MECTOPO)KILEHHH GBI
ceposojopon. O6 3TOM CBH/IETe/ILCTBYET NMOCTOSHHO ACCOIHHPYIOLIMI C Mar-
HETHTOM B HeDOJBIIMX KOJHYEeCTBax MHPHT H ApPpYyrue C}".-’Ibq)l{ﬂ,bl. I/IMEIOTCF{,
JaJjee, NPH3HAKN TOro, 4YTO Ha CaMbIX TO3JHHX CTalHAX THUIOTeHHON MHHe-
faan3ainH B 30Eax ILpOﬁJIEHHH CepoBOIOPO OKHCAAJCA J0 cyan;amoro
aHnoHa. DTO cjelyeT H3 TOSBJEHHs MPOXKUJIKOB rumnca (ceqeHdta) H agay-
HutoB. OHH, 0fHAKO, BecbMa MaJOYHCJAeHHB M MaJjoMouHsl, [1pn oGpaso-
B2HHH CeJIEHKTa MOr HrpaThb HEKOTOPYIO pPOJIb KPIC.HODO,[[,0CBOﬁO)KIlaBUJHI:iCH
TipH 06]383()BaH}'l1{ NHpHTa 1O MATHETHTY. O,B.HOBDEMEHHO C 2THM, YYHTbIBAA
OTCYTCTBHE B MECTOPOXKIEHHAX OOJBIIHX CKOMJEHHH THIIOreHHOro reMaTtuTa,
caelyer CYUTaATh, 4UTO oGcraHoBKa Oblia JHiIleHa H30BITKa KHCJIOpO,I[Hle
HOHOB.

TEMINEPATYPA

KoHTakToBO-MeTacoMaTHueCKHe MECTOpPOMKAEHHA, T0 MHeHHI0 pdAja
uceaenosareneit (A. E. ®epeman [137]); B. JIuuarpen [87); 1. C. Kopxun-
cknit [69]; J1. H. OBunnnuxos [101]), obpasytorca npu temneparypax 800 —
200° 1 masaenusix 100—500 arm.

Tabauna 39

Munepanorepmuveckuii anaau3 marsetutos (no B. M. lllepGaky)

TemnepaTypsl pac: Leuneginypi
¢ % & MAKCHMaAbHBIX
Mectopoxcaenns | M ckB., rayGuna M rpeckiAanns, °C | sidexron, °C

CrapHosulii mun

Enraii-111 29/56,0 360—510 400—410

Earait-| 1/136,6 370—540 420—430

Exntait-1V 29/22,0 350—600 500—510
ludpocuauxamusiic nodmun

Enraii-11 14/102,0 300—450 340—350

Kosbipeska-II 20/154,0 340—450 380—390

Jlucakosckoe 33/80,8 300—450 370—380

O BblcOKHX TeMmepaTypax o6pa3oBaiusi MarHeTHTOBBIX MECTOPONKe-
nnit Typras ¢BHAETENBCTBYIOT CJeAVIOUIHe (aKTHI.

B ckarnosnnT-MarHeTHTOBBIX PYJaX 4YacTO BCTPEYAeTCsl THTAHO-MaTrHETHT
C THOHYHBIMH CTPYKTYPaMH pacnaja TBepJOTO pacTBopa HibMEHHT-Marie-
TUT. ['cMOrennzauug TakKHX PacTBOPOB, YCTAHOBJEHHAs 3KCNEPHMEHTAAbHO
I1. Pampopom [119), npeucxoant npu temneparype 700—400°.

Becbma xapakrepHo, uro MariHeTHT, 06pasoBaHHBLIi HA MecTe CKapHO-
LblX MHHEpaJch— rpaHara M NHPOKceHa, He 00HAPYKHBAeT aHaJOTHUHLIX
CTPYKTYP pacmaja, IOCKOJbKY coaepxanue B HeM TiOs, 1o JaHHBIM
THOIOUHCJIEHHBIX XHMHUYECKHX aHa/au30B, He npesbimaer 0,3%, obbiuHo Xe
coaepxurca 0,1—0,2%.

B. M. Illlep6akom (MI'H AH Kas. CCP) Goiin oroGpaHbl MOHOMHHE-
paJjblbele TpoChEl MarHeTHTa M3 paAjia MecropoxjeHuin Typras, mpousseme-
bl MHHEpajloTepMHUYECKHe aHa/IH3bl MeToJoM JAeKpunuraumu (taba. 39),
KOTOpble TOKZZBbIBAIOT, YTO PAcTPECcKHBaHHe MarHeTHTa 113 CKAPHOBLIX Me-
CTOPOMIEHHI NMPOHCXOAHT B UIHPOKOM HHTepBase TteMmmnepatyp 350—600°
¢ MakcumymeMm 3ddexroB B uHTepBase 400—510°. Jexkpunurauus Marue-
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THTOB THJPOCHIHKATHLIX MECTOPOXK/IEHHH MPOHCXOAHT y:Ke B MEHbIIeM HH-
1epage 300—450° a MakcHMYMBl 3(QQeKTOB OorpaHHuYeHbl TeMMepaTypaMu
340—390°,

B nepekpHCTANMH30BAHHEIX  KPYIHOKPHCTAJIMUECKHX  CKAMOJIHMTaX
Kavapckoro MecropomaeHua NOCTOSIHHO BCTPEYAIOTCSl Ta30-KHAKHE BKJIO-
UeHHS, TOMOTeHU3allHs KOTOPbIX, KaK moxasanu onpenenenuss M. I1. Moru-
_JIEBOM, NPOHCXOIHT B HHTepBaJe Temneparyp 380—415°. Hecomuenno, nep-
BHYHbIE CKANCJNThI BO3HHK/H NpH Oojiee BBICOKHX TeMOepaTypax, MOpsaiKa
H50—600°, :

Temneparypa ob6pasoBanus rpaHaToB BeHKaJHHCKOrO MECTOPOKIEHHS,
onpeneneHHas MetonoMm jgexkpunutanuu (A. E. Bekmyxameros), uameHnsiercs
B npegenax §00—600°

s xapaktepHCTHKH TeMnepaTyp CyYAb(HAHON CTajHH HMEIOTCH TOJb-
KO KOCBeHHble N2HHBle., B 4acTHOCTH, 3aKOHOMEpPHBIE BPOCTKH XaJbKOMHPH-
Ta ¥ nuppotuHa B canepure (CeBepo-AnaeBckoe MecTOpOKIeHHe), Ipei-
CTABJSAIONLHE NPOAYKT pacrnaja TBepA0oro pacTsBopa, rOMOreHH3HPYIOTCH IPH
tremnepartype 350—300°.

lllupoko pacnpocTpaHeHHBIE B MECTOPOKAeHHsiX Typrasi npeBpauieHus
nupoxcena B ambubos, no gasgeim JI. H. OBYMHHHKOBa, NMPOMCXOAAT MpH
vemneparype 400—350°.

Hakonen, nmpoaykrtel pacmaga Teepjoro pacTBopa XaJdbKOMHPUT-KyOa-
HHUT, yCTaHOBJeHHble HaMu B KauapckoMm, KypKyHKYJbCKOM H JPYIHX Me-
cTopox/aenusix, Kak monaraer Il. Pampop [119], BosHHKalOT NMpH TeMmmepa-
type 300—2350°.

FJIYBUHA ®OPMHPOBAHHSA MECTOPOXJIEHHH

Marnerntorre MecropoxieHus Typras popMHpoBa/JHCh HA HeGOJBIIHX
raybuHax. D10 JIOKa3bIBaeTcd:

1) crpaturpaduuecKHMH JaHHBIMH;  MECTOPOXKJEHHs MPHYPOUYEHDI
K BE€DXHHM 4ac1dM paspe3a BajepbsHOBCKOH CBHTLI, DeCTaBpal(Hs MOILHO-
cTed KOTOPOH NO3BOJAET NPeANnoaoKHTh 00pa3oBaHie PYAHBIX 3alexeil Ha
roybune 1—2,5 Ku;

2) NpHYPOUEHHOCTBID MECTOPOMKAEHHH K THnabGHccaJbHBIM M IipH-
NOBEPXHOCTHBIM HHTPY3HBaM DPYAOHOCHOTO KoMIjekca, ¢bOpMHPOBAaHHE KO-
TOpPOrO, KaK OblJIO MOKa3aHo paHbllle, TPOXOAUT Ha raybune 2—3 u 1—1,5 mu,
COOTBETCTBEHHO; NpHYEeM TJaBHAad Macca MeCTOPOXKJIEHHH pacnojoxeHa
HYI0 30HY, pasbUTVIO, B CBOID OYEpelb, HAa OTAENbHbIE OJOKH H OCI0MKHEH-
tol (C;), 160 B HEKOTOPOM Y/1aJIeHHH OT HHTPY3HBOB.

3) XapeKTepHOH MHHepaJbHOH accouHalMeil, caaraoilei O0Koaopy-
Hble MeTaCOMATHTHI CPelH MHHepDaJoB HMeeTcsa OoJblioe uHcao abHCCO-
(GoGHbIX (HEONHTbl, MYMMOENAHT M Ap.), YCTOHYHBBIX B YCHOBHAX MaJbiX
ray6HH.



3AKJIDYEHHE

. Marneturoesle MecTopoxkaenus I'viaBHoro pyamnoro mosica Typras
MO XapakTepy pVAHOIl MHHepaJH3alHH H COCTaBY OKOJODYAHBIX METacoMma-
THTOB CXOJAHbI MeXAY co00i. OHH OTHOCHTCS K THNY METacOMATHUYECKHX
o6pasoBanuii. B HHX OTYeTIHBO MPOSBHJIHCH NPH3HAKH TEJECKONHPOBAHHS,
BbIPA3HBLIHECS B HaJOXKEHHH OJIHHX, 00ObIYHO OoJiee HH3KOTEMIEpaTypPHBIX
acconnaumit Ba npyrue, Gosee BbicOKOTeMnepaTypHble, Takaa cTaaMiiHOCTb
MHHEpaJH3alHKl B 00leM cjyyae onpenensiach PEKHMOM IIeJOYHOCTH-
KHCJIOTHOCTH DPaCTBOPOB B CBSI3H C TOHHMKEHHEM TeMlepaTyphl.

2. I'nasueiniuue xeae3opyaHsle Mectcpoxkiehus Typraiickoro nporu6a
NPHYPOUEHBl K CPaBHUTENbHO HEINHPOKOH MepHAMOHAJbHO BBITAHYTO{ IO-.
J0ce 0Ca/loYHO-BYJ/IKAHOreHHBIX TIOPOJI KaMEHHOYTrOJbHOro Bo3pacra. B cTpyk-
TYPHOM OTHOUIEHHH 3Ta MOJoca Ipejactasiaser cofoil rpabGeH-CHHK/IHHAb-
HYIO 30HY, pasOuTYIO, B CBOI o4epelb, Ha OTAe/bHbIe OJOKH H OCHOMKHEH-
HYIO KPYHHBIMH OpaxHCKJIaJKaMH ceBep-ceBepo-BOCTOYHOrO MPOCTHPAHHS.
C 3anajna # BOCTOKa 30Ha orpaHuveHa JInBa2HoBcKHM u ONaHOBCKHM IJIy-
GHHHBIMH PA3JOMaMH.

MecropoxkaeHus pasMelleHbl B 3TOH 30He TAKHM 06pa3oM, YTo B CO-
BOKYNHOCTH [PEJCTABJAIOT MEPHAHOHAJIbHO BBITSHYTLI TMOsC, HA3BaHHbIH
[naBubiM kenezopyaubiM mosicom Typrasi. IToT nosic NpocjexeH B MepH-
JIHOHAJbHOM Hanpas/ieHun Goree uem ua 800 kM, npH LHPHHE, He NpeBbl-
watowed obbiuno 60 xkm. B pyaHoMm mosice MecTOpPOKeHHS pacnpeieseHbl
HepapHoMepHo. [1aBHasi Macca MX cOCpeoTOYeHA B YYacTKax TyGHHHBIX
MOJBHKHBIX 30H, KOTOpPble XaPaKTepH3YIOTCd MaKCHMAaJbHOH KOHIIEHTPallH-
€H NPOAYKTHBHBIX HMHTPY3HiH, HHTEHCHBHLIM TPOSIBJIEHHEM BYJKaHH3Ma
V' 3HAYMTEJbHBIM CTYIEHHEM JJIHTENbHO JKHBYIIHX PEUIeTYaThiX PajphIBHbIX
HapyweHui. MecTopoxaeHHsi JIoKaJn30BaHbl JuG0 B KOHTAaKTOBOH 30HEe
HHTPY3HBOB C OC&/IOMHO-BYJKAHOT€HHBIMH NOPOAAMH BajepbAHOBCKOH CBH-
bl (Ci), 1460 B HEKOTOPOM y/laJIeHHH OT HHTPY3HBOB.

Pyanbie mosia pacnojiokedbl B HEKOTOPOM yaanenun ot JIHBAHOBCKOTO
n OnaHoBCKCTO TayGHHHBIX Pa3JiOMOB B 30HAX COMPSIZKEHHBIX Pa3pblBHBIX
HapyUIeHHH BTOPOro Topsijika.

Pasnombl cyOmepuanonanbHoro u cyGUIHPOTHOTO NPOCTHPaHHHA Xapak-
TepHbl AT EBceil BanepbsiHOBCKOM 30HBI, HO 3HAuHTE/bHble CryWEHHS] HX
OTMEYaloTCsl TOJBKO OT[Ae/]bHLIMH yyacTkamu. HMmeHHo K Takum ysnam
CCNPAMEHHBIX CTPYKTYP NpPHypoueHbl Haubo/ee MOLIHLIE MPOSBJEHHS BYJI-
kanusMa H HATpy3uH CapGaii-CoKOMOBCKOro KOMMJekca.

3. MHTpy3HBHBIe NOPOAbI, ¢ KOTOPBIMH aCCOLHHPYIOT JKeJe30pYAHbIe
MeCTOPOXKIEHHS, MPeJCTaBIEHbl OTHOCHTE/NbHO HeOOJBIINMH TejJaMH rao-
6po, rab6po-AHOPHTOB, AHOPHTOB H JTHOPHTOBBIX Nopduputos. ITo reodusi-
YECKHUM JlaHEBIM, 3TH MAacCHBbI—caTe/NHThl Gojiee KPYNHBIX MHTPY3Hil, 3a-
Jerawiux Ha snaunTe]bHoil ray6Guue. Cssp CapoOait-CokosoBcKoro HH-
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TPY3HBHOTO KOMILIEKCA € JKeJ1e30PYAHbIMH MeCTOPOXKAEHHSMH MapareHeTH-
yeckasl, T.e. HCTCYHHKOM 0Opa3oBanHs AaHHbBIX TNOPOA H PYAOHOCHBIX
pacTBOPOB SIBJSJCS €IHHBI MarMaTHYeCKHH ouar.

Unrpysusnt  Cap6aii-COKoJIOBCKOrO — KOMIIeKca—NpoH3BoJHbe rad-
Gponanoit Marmel. OHH KOMarMaTHYHBl ¢ BYJIKAaHOT@HHBIM HHMKHEKapOOHO-
EbIM KoMnaekccM. PopMHpPOBaHHE PaccMaTpPHBAaeMbIX HHTPY3HH NPOXOAHJIO
B NOCJEeHHXHEeK&MeHHOYrolbHOe BpeMs, KOrjia OCHOBHble CKJlaj4aTble Ipo-
lecchl cyJeTcKoi (asbl TeKToreHe3a, BepoATHO, 3aKoHyH/ich. Onpesenenns
aBGCoMIOTHOrO BO3pacTa MHTPY3uBOB jAator uudper 325—290 mau Jer.

ITo oTHOWIEEHIO K CKJIajyaTbiM CTPYKTypam runabuccajbibie Tesaa 3a-
HHMAIOT CeKylllee NoJoKeHHe, NPOC/IeKHBAACh BOJb TIyOHHHBIX Pas/ioMOB
HJAH Pa3pPLIBHBIX HapyUIeHHI BTOPOro MOPsi/iKa, ONEPSIIOUHX IJaBHble pas-
gombl. Ilo Xapakiepy BHEADEHHS 3TO TPEUIHHHBI THM IJIYTOHOB, TECHO
CBSI3aHHBIT ¢ Pa3JOMHBIMH HapyuleHHsiMu H obaajanoumuii B oblleM J0-
BOJNBHO CJOJKHEIM CTPOEHHEM. YUHTLIBAsi COCTAaB H CTPYKTYpHbie OCOGEHHO-
CTH MJYTOHOB, MBI BbijleJisieM CJedyiollHe 30Hbl: apTepHTOBYIO, TAKCHTOBYIO
I sjaepHyo. B Kaxa0il M3 30H MOPOABI MO COCTABY H CTPYKTYpPe 3aMETHO
pasanuyaiorcs. B aprepHToBOH 30He PasBUTHl NMPEHMYLIECTBEHHO JHOPHTO-
Bble TOPGUPHTLI, rab6po-NoppHPHTLI, cXOAHbe ¢ 3(dy3HBaMH, B TAKCHTO-
£0il—ra66po-AMOPHTEI, JHOPHTBI, TPAHOAHOPHTH, B sAjepHoil — rab6po.
Takasi 30H4NBHCCTb, MO HallleMy MHEHHIO, CBsidaHa c¢ AnddepeHiuauneil
MarMbl Ha rJayOHHE W 4YaCTHYHO, MOKeT ObITb, B Mmpoilecce CTAHOBJIEHHA

HHTPY3HH.

Hurpysnsel cyGByJKaHHYeCKON (annn Xapakrepusyiores Gogee 1po-
ctoit ¢dopmoil. OBH 006pa3yioT NJIacTOBble TeJa H BMecTe ¢ BMellaloIlHMH
X BYJKAHOTEHHBIMH TOPOJaMH OKa3biBaloTCsl HHTEHCHBHO NMPOMHAHTH3HPO-
BEHHBIMH, 4 B HEKOTOPBIX MECTOPOMKAEHHAX HEPaBHOMEPHO 3aMelleHbl
PYyaaMH,

B uHTpy3HBHBIX MaccHBax Typras passHTbl OJHH H Te JKe nerporpa-
(buuecKHe pa3HOBHAHOCTH mopoja: ra66po, raGOpo-AHOPHTLI, JAHOPHTEL
It TPaHOAMOPHTHL. 3/1ech HET CHEHHTOB H THIHYHBIX FPAaHHTOB, C KOTOPBIMH
ACCONHHPOBANOCH OBl XKeJe300py/aeHeHHe.

B pyarom nosice HaMH BBI€JIeH MOCJAEPYAHBIH TPAHHTOHIHLIA KOMII-
JEKe, (GOPMHPOBaHKHE KOTOPOro NPOXOAHJO MOcje MAarHeTHTOBOTO OpyjeHe-
kusa. Ha maowaau pyansix nojeit Typrasg WHPOKO PasBHT AaHKOBBIH KOM-
naeke. Oco6eHHO MHOTOYHCJIEHHBI JAaHKM B OTAEJbHBIX MECTOPOKAEHHAX.
2Ta 3aKOHOMEPHFOCTb, NPHCYLIAs PA3IHYHBIM JKEJEe30PYAHBIM NPOBHHIHAM,
yOe1uTeIbHOE J0KAa3aTeJbCTBO POJCTBEHHOH CBS3H PYA0- M TNeTporeHesa.
B 1o Ke BpeMsi NpOCTpaHCTBEHHOE coBMeilleHHe o6aacTeil MaKcHMaJbHOI
KOHIIEHTPallHH OpYyAeHeHHS H JdaeK MOXKeT PaccMaTpHBATbCA KaK MPH3HAK
€/IMHCTBA NyTeil ABHMKEeHHs PYAOHOCHBIX PacTBOPOB H Marmbl, H3 KOTOPOH
(rOPMHPOBAJIHCE MKHJbHbBIE TIOPOJBL

4. MarHeTutoBble MecTOpoxaeHusi Typras XapakTepH3YIOTCH pasHo-
o6pasHEIMH OKOJIOPY/IHBIMH MeTAcOMAaTHTaMH, BO3HUKIIHMH B pesyJ/bTaTe
PeaKlUHOHHOTO B3aHUMOJIEHCTBHA PacTBOPOB ¢ KapOOHATHBIMH H aJHOMOCH-
JMKAaTHBIMH nopojaamH. BoJblloe pazHooOpasHe MeTacoMaTHTOB, KOTOpoe
VCTAHAB/JAHBAETCS B KaXKJOM pPYAHOM mnoJje, 00YC/IOBJA€HO Pas/IHYHBIM COC-
1aBOM HMCXOJHbIX NOPOJI, HHEPTHbIE KOMIMOHEHTHl KOTOPBIX OMpPEe/sioT coc-
TaB METacOMATHTOB, HHAHUBHAYaJbHOCTbIO MHHEPAJH3YIOUHX pPAaCTBOPOB
Il H3MEHeHHeM B Npollecce MeTaMopdH3Ma TepPMOJHHAMHUYECKHX YCJAOBHIL,
B YaCTHOCTH TOCTOSIHHBIM CHHIKEHHEM TeMmnepaTypbl.

B KoHTakTOECH 30He rHmaGHccalbHLIX HHTPY3HBOB Pfijla MECTOPOKIe-
Ml IIMPOKO TPCSBHJCA INpoliecc oporopHkoBaHus. [lepexpucranausaunus
BbI3bIBANACh 3/1€Ch AKTHBHBIM BO3/IEfiCTBHEM TOTOKOB CKBO3bMarmaTHuye-
CKHX pacTBOPOB Ha 3HAYHTEJbHO MpoOrperbie YYaCTKH BMeELIAIOUIHX HHTPY-
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3HIG NopoJd. POrGBHKM BO3HHKJIH B YCJORHSIX MPOrPEeCCHBHOMN - CTALHH Me-
1amMoppuima, BEPOSITHO, BMECTE C packpHCTALIH3alUeidl MarmMaTHYecKHX
pacniaBoB.

Han6onee parHUM nocieMarmMarTHYeCcKUM IPOLECCOM BO MHOI'MX MECTO-
POKIEHHAX ABJAETCA LIeJOYHOH (HAaTPHEeBHIH) MeTacoMaTo3s, BHI3BIBAIOULHIT
OKOJIODYAEYIO a/bOHTH3aUHIO BYJKAHOT€HHBLIX H HHTPY3HBHBIX MOPOI.

Tlpouece anpCuTH3AUHM BYJKAHHTOB 1 ANHKAJbHLIX YacTedl HHTpY3U-
ROB CONPOBOKIA/CH Pas3/loKeHHeM IBEeTHLIX MHHEpadoB M BEIHOCOM BXO-
JUIHIHX B HX COCTHB KeJe3d, MarHMs, KaJbllUfl H KaJusd, T.e. HPOHCXOAHI0
OCBeT/IeHHe TepEHYHLIX Nopoi. IIpH 3ToM H3B/JedYeHHOE KeNe30 YacTHUHO
MOrJ0 6LITh HCTOUHHKOM HAKOTIJIEHHS ero B pyjaHoil sone. OjHaKo Keaeso,
ocpoboxkaaouleecss npu annbbuTH3aUH NOPOUPHTOB, NMO-BHIMMOMY, HENOJ-
HOCThIO NEPeXO/HMT B PYAbl. 3HauuTebHAs YacThb €ro Hepepacipe/esnsercs
BO BMEILAKLNUX NMOPOjiax.

OKosopy/iHble TMOPOABl KPYNHEHIIHX MecTopo:KieHnuit Typrasi—ckano-
JINTOBBIE MeTACOMATHTHI, TECHO CBf3aHHble C MArHETHTOBOH MHHEpAaJH3a-
nuefi. IlpocTpancTBeHHOE MoOJOXKEHHe ITHX METACOMATHTOB B PY/AHO{ 30HE
npexsjie BCEro ONpeiessaoch HalHYHeM allOMOCHJHKATHbLIX TOpOja, Ha Mec-
T€ KOTOPHIX OHM FO3HHKaNH. CKAMOJHTH3AUHS MO OTHOIIEHHIO K CKAPHOBOMY
npoueccy Gosiee paHuss. CKanoluT pasBHBAJCA B pe3yabraTe HHGHIbTPA-
IIHOHHOTO TdJOHJEO-LIe0YHOT0 MeTacoMaTo3a aJioMOCHANKATHBIX MOPOJL.
Xsopcojiepkallliit CKanoJIuT He BCTPEYacTcsi B PABHOBECHH C OCHOBHBIMII
H CPeJHHMH IaricokJasaMi. YCTOHUHBOH NapareHeTHYeCKOH accollHaluei
B Typralickux MeCTOPOMAEHMSIX SIBJSIETCS CKAMOJHT - MHPOKCEH, /s He-
KOTOPBbIX MECTOPOXAEHHII XapakTepeH NapareHe3lc CKaloJuTa ¢ JHOMNCH- .
JIOM H DHOTHTOM.

He Menee xapakTepHble OKOJIODY/IHbIE TOPOABLI psila MECTOPONKIE-
unii Typras — ckapuel, o6pa3oBaHHe KOTOPBHIX CBS3dHO C H3BECTKOBO-
MarHesnaJjbHO-’KeJIE3HCTLIM ~ MEeTacoMaT030M KapOOHATHBIX M aJIOMOCH-
JHKATHbIX MOPOJ.

Crkapubl Typraifickux Mecropoxienuii o6pasoBa/uch B OCHOBHOM IO
4/IOMOCH/IMKATHBIM 1I0POJAaM — aHAE3UTOBbIM 1 JAHa0a30BbIM MOpQHpHTAM,
Tyham, tydduraM, AHOPHUTAM, POrOBHKAM M B MeHblleil Mepe mo kapbo-
HaTtHBIM nopoaaM. B pyanwix noaax Typras npedMyIecTBeHHO PasBHThI
CKapHB HH(QUABTPANHOHHOIO THIA, BO3HHKIIHE IyTeM IlepeHoca KOMIOHEeH:
TOB BOCXOJAIHME pacTBopaMu. JloKaJausanns TakHX CKapHOB B OCHOBHOM
onpeneasnach 30HaMHu Apob6JeHHs MOPOJ, Yepe3 KOTOpblie MOTIH LHPKY/IH-
poBaTh IocjgeMarmartiueckue pactBopbl. MiugHabTDAIMOHHLIE CKAPHOBbLIE
Tesna He 0GHApYXKHBAWT 30HajbHOTO crpoeHus. MuHHepa/nl nepeMeHHOro
cocTaBa COXPAKSIOT 3[4eCh Ha 3HAUYUTEAbHOM TPOTSMKEHHH OMH3KHE HIIH
MOYTH OJIMH M TOT JK€ COCTaB.

BuMeracomarnueckuil THII CKapHOB, JIIsi KOTOPOTO, KaK H3BECTHO, OM-
pelenAnUHM SENFETCs BCTPEYHbIA NepeHOC KOMNOHEHTOB myTem auddyauu
B NIOPOBBIX PACTBOpAX, He HMeeT HIMPOKOIG PacmpoCTPaHeHHsSI B MECTOPOK-
nennsax Typras. 91u ckapHbl TpejcTaB/ieHbl HeGOMbIUHMH JHH3000DA3HBIMII
T€NAMH HAa KOHT&KTe a/lOMOCHJAHKATHBIX MOPOj H H3BeCTHAKOB. PacTsopbi,
BhI3bIBaKOUHe AH(GGY3HOHHBIH 0OMeH KOMIOHEHTaMH, NPOCAYHBAINCh 3MECh
MEXAY Pa3sHOPOJAHBIMH CIOAMH MOPOJ, B YACTHOCTH ME/KIY H3BECTHAKAMU
1 ap¢pysusamu. OcobennocTs GHMETACOMATHYECKHX CKAPHOB 3aK/Ji04aeTcs
B HX 30HAJbHOM CTPOEHHH, Bbipa)alolleMcs B H3MeHeHHH COoCcTaBa MHHepa-
JI0B H30MOP(HOTO psila B HaNpaBJeHHH OT 3HAOKOHTAKTa K 3K30KOHTAKTY,
a TakXxe B CMeHe OJHHX MHHepaJoB APYTHMH. CKapHbl TeCcHO CBA3aHDI
C Ha/JIOKeHHbIMH Ha HHX MAarHeTHTOBbIMH DYIaMH.

B pyanbix nonax Typras IMPOKO Pa3BHTbI cpejHeTeMNepaTypHbIe Me-
TaCOMAaTHTHI, CcOCTOsllHe OOBIYHO H3 TNePEMEHHOro KOJHWYecTBa 3SMHAOTA,

160



aabOuTa, aktuHoMHTA, OHH CIAardiOT BHEUIHIOI OPEOJBbHYIO 30HY CKapHOBO-
pYAHBIX TeJ, MPF 9TOM BO MHOTHX MECTNPOMIEHHAX HEHTPOCTPEMHTENBHO
paspacTaloTcs, 3aMelllas MHPOKCeH-TPaHAaTOBble CKapHbl IJMHAOT-aKTHHO-
JUTOBBIE AMOCKZPHOBHIE METAcOMATHTHI B HANPaBJeHHH K BMEIaiolHM
BYJKAHOreHHLIM ©6Pa30BaHMAM CMEHSIOTCA SIHA0T-a/ibOHT-aKTHHONUTOBEL-
MH- MeracoMaTHTaMH, a 3TH NOCJeIHHEe — nponugntami. Pasputue 10
CKapHaM 3M110T-aKTHHOIHTOBBIX METacOMAaTHTOB H NMPONHIHTH3AIMS H3BEP-
JKEHHbIX 110POJL BO BPeMeHH COBMNaJaloT H HePeAKO COBMEILAioTest npocTpaH-
crBenno. TlpomuruTnsamus Hanbojee MOJHO TNPOsBAsAETCs B PaiioHax KoR-
{eHTpalUH MHTPY3HBHLIX NMOPOJ M TMOYTH BO BCeX PYAHBIX MOJSX TECHO
cBsizana ¢ KesacsoopyieneHneM. IlponuaurHsanns Moxer paccMarpHBaTh-
¢l KaK OJHH H3 NOHCKOBBIX TMPH3HAKOB HAa MarHeTHTOBOE OpYAeHEeHHeE.

HuskoremnepaTypuble MHHepaJbHble acCOLHAIMH XapaKTepH3YIOTCH .
Gonee pasnocOpazHbiM coctaBoM. Hamu BbijlesieHbl M JI€TaJbHO ONHCAHDI
KBapIl-KaJblHT-XJOPHTOBbIE, TaJbK-CePHEeHTHHOBbIE, EOJHTOBLIE 1 aJyHH-
ToBble OOGpasopaHud. B orsauyne OT MeTacoMaTHTOB cpeHEeTeMIIepaTypHOI
CTa/HH Ha3BaHHbIE ACCOLHAIHH XapaKTepPH3YIOTCA JHHEHHLIM pasMelleHH-
€M, HHTEHCHBHCCTL MEeTacoMaTo3a 3/ech MOJHOCTHIO ONMpe/lesflach CTeneHblo
pasapobaennoctd HCXoAHEX nopoi. Kpurepuem oGpasosaims paccMarpi-
BAEMBIX N1aPareHeTHYECKHX AacCOLHaluil B YCJAOBHAX HHU3KHX TeMmeparyp
ABISIeTCH HEYCTOHUHBOCTh 3MHJOTA M AKTHHOMHTA, KOTOpbe MOAOGHO MH-
POKCEHY M TPaHaTy HepelKO Halea0 3aMellarTcs XJIOPHTOM H Ka/lbIlHTOM.

5. @opMUpOEaHHE MKEJe30PYHLHBIX MecropoxaeHuii Typrasi TecHo cBsi-
3aHO ¢ TMOCJCHHZKHEKapOOHOBLIM MarMaru3MoM. I1pocTpancTBenHas npuypo-
yennocrh MHTPY2uBHBIX Topox Cap6aii-CokoJI0BCKOTO KOMILIEKCA H Mmar-
HETHTOBLIX MECTOPOMK/EHHH K OJAHMM M TeM JKe KPYIHBIM TEKTOHHYECKHM
CTPYKTYypaM TNO3BOJsieT FOBOPHTb O TOM, UTO MarmMa M pyJAoHocHble pac-
TBOPHI HCMOJIBL2ORANH OJHH H Te e TMyTH JBIKEHHs U 4TO BO BPEMEHH 3TH
nBa npouecca cOJHKEHDI.

HeTouHIKOM pPYLOHOCHBIX PacTBOPOB, NO-BHAMMOMY, CJYXKHJIH IJIY-

GnHHble MarMatHyeckde ouard. ITojkeM MarM M 4CCHMHJSILHA MOPOJ KPOB-
A1 MPHBOJAHAH K HaPYNIEHHIO PABHOBECHOTO COCTOSIHHS CHCTEMbI H CHOCO0-
CTBOBAMH OT/eNeHE0 PYAoHOCHBIX pacrBopoB. IlepeHoc Kedesa ocyuiect-
BJASICH B (CpPMe XJIOPAII1OKOMIIEKCHBIX COCAHHEHHH, YCTOHUMBBIX TpH
BLICOKHX . TeMuepaTypax. Yacth kenesa B pydax, BepositTHo, fABIAETCH
«MEeCTHBbIM», H2BJeUYEHHBIM pPacTBOpaMH H3 OKPVYKAWIKHX NOpoJa INpH Npo-
eccax anabOHTH3AIHH W KOHIEHTPHPOBAJOCH B OTIGMBHBIX YdacTKax pyi-
1Ol 30HBL.
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